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g (54) Title: 3-PYRIDYL OR 4-ISOQt UNOUNYL Till AZOLES AS 07,20 LYASE INHIBITORS 

£2 (57) Abstract: The invention provides novel thia/olcs bearing 3-pyridyl or4-isoquinilinyl substituents, and pharmaceutical compo- 
sitions thereof. The invention also provides methods of using compounds of the invention and pharmaceutical compositions thereof 
Q as inhibitors of lyases, e.g., the 17a-hydroxylase-C 17,20 enzyme. The invention further provides methods for treating cancer in a 
^ subject, comprising administering to the subject a compound of the invention or a pharmaceutical composition thereof. The cancer 
can be, e.g., prostate cancer or breast cancer. 
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APPLICATION FOR PATENT 

3-Pyridyl or 4-isoquinolinyl Thiazoles 
as CI 7,20 Lyase Inhibitors 

Backgi-ound of the Invention 

Steroid biosynthesis begins in cells of the adrenal gland where the initial product in 
sterol biosynthesis, cholesterol, is converted into the adrenal steroid hormones aldosterone, 
hydrocortisone, and corticosterone by a series of P450 -mediated hydroxylation steps. The 
cholesterol side-chain cleavage activity that represents the first step in steroid hormone 
biosynthesis is a P450 -mediated oxidation and cleavage of a pair of adjacent methylene 
groups to two carbonyl fragments, pregnenolone and isocaprylaldehyde (see Walsh (1979) 
Enzymatic Reaction Mechanisms : W.H. Freeman and Company, pp. 474-77). Another 
critical set of enzymatic conversions in steroid metabolism is facilitated by 17-alpha- 
hydroxylase-17,20-lyase (CYP17, P450 17). CYP 17 is a Afunctional enzyme which 
possesses both a 07,20-lyase activity and a C17-hydroxylase activity. Significantly, these 
two alternative enzymatic activities of CYP 17 result in the formation of critically different 
intermediates in steroid biosynthesis and each activity appear to be differentially and 
developmental^ regulated (see e.g. 1* Allemand et al. (2000) Eur. J. Clin. Invest 30: 28-33). 

The C17,20-lyase activity of CYP 17 catalyzes the conversion of 17a-hydroxy- 
pregnenolone^d4^a-hydroxy«progestero 

delta4-androstenedione (androstenedione) respectively. Both DHEA and androstenedione 
lyase products are key intermediates in the synthesis of not only the androgens testosterone 
and dihydrotestosterone (DHT), but also the estrogens 17-beta-estradiol and estrone. Indeed, 
adrenal and ovarian estrogens are the main sources of estrogens in postmenopausal women 
(see e.g. Harris et al. (1988) Br. J. Cancer 58: 493-6). In contrast, the C17-hydroxylase 
activity of CYP 17 catalyzes the conversion of the common intermediate progesterone to 17- 
hydroxyprogesterone, a precursor of Cortisol. Therefore the first activity of CYP 17, the 
C17-hydroxylase activity, promotes the formation of glucocorticoids while the second 
activity of CYP 17, the C17,20-lyase activity, promotes the formation of sex hormones - 
particularly androgens including testosterone as well as estrogens. 
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Prostate cancer is currently one of the most frequently diagnosed forms of cancer in 
men in the U.S. and Europe. Prostate cancer is typically androgen-dependent and, 
accordingly, the reduction in androgen production via surgical or pharmacological castration 
remains the major treatment option for this indication. However, complete rather than 

5 partial withdrawal of androgens may be more effective in treating prostate cancer (Labrie, F. 
et al, Prostate, 1983, 4, 579 and Crawford, E.D. et al, K Engl J. Med., 1989, 321, 419). 
Pharmacological inhibition of CYP17 may be a promising alternative treatment to 
antiandrogens and LHRH agonists in that testicular, adrenal, and peripheral androgen 
biosynthesis would be reduced rather than only testicular androgen production (Njar V, et 

10 al, J. Med. Chem., 1998, 41, 902). One such CYP17 inhibitor, the fungicide ketoconazole, 
has been used previously for prostate cancer treatment (Trachtenberg, J., J. Urol, 1984, 132, 
61 and Williams, G. et al, Br. J. Urol, 1986, 58, 45). However, this drug is a relatively 
non-selective inhibitor of cytochrome P450 (CYP) enzymes, has weak CYP17 activity, and 
has a number of notable side effects associated with it including liver damage (De Coster, R. 

15 et al, J. Steroid Biochem. Mol Biol, 1996, 56, 133 and Lake-Bakaar, G. et al, Br. Med. J., 
1987, 294, 419). 

The importance of potent and selective inhibitors of CYP 17 as potential prostate 
cancer treatments has been the subject of numerous studies and reviews (Njar, V. et al, 
Cwt. Pharrn. Design, 1999, 5, 163; Barrie, S.E. etal,Endocr. Relat. Cancer, 1996, 3, 25 

20 and Jarman, M. et al, Nat. Prod. Rep., 1998, 495). Finasteride, a 5a-reductase inhibitor, is 
an approved treatment for benign prostatic hyperplasia (BPH), although it is only effective 
with patients exhibiting minimal disease. While finasteride reduces serum DHT levels, it 
increases testosterone levels, and may therefore be insufficient for prostate cancer treatment 
(Peters, D. H. et al, Drugs, 1993, 46, 111). Certain anti-androgenic steroids, for example, 

25 cyproterone acetate ( 1 7<x-acetoxy-6-chloro- 1 a, 2a-methylene-4,6-pregnadiene-3 ,20-dione), 
have been tested as adjuvant treatments for prostate cancer. Many other steroids have been 
tested as hydroxylase/lyase inhibitors. See, for example, PCT Specification WO 92/00992 
(Schering AG) which describes anti-androgenic steroids having a pyrazole or triazole ring 
fused to the A ring at the 2,3-position, or European specifications EP-A288053 and EP- 

30 A4 13270 (Merrell Dow) which propose 17P-cyclopropylaiiiino-androst-5-en-3p-ol or -4-en- 
3-one and their derivatives. 
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In addition to the use of CYP17 inhibitors in the treatment of prostate cancer, a 
second potential indication would be for estrogen-dependent breast cancer. In 
postmenopausal patients with advanced breast cancer, treatment with high doses of 
ketoconazole resulted in suppression of both testosterone and estradiol levels, implicating 
CYP 1 7 as a potential target for hormone therapy (Harris, A. L. et aL, Br. J. Cancer, 1 988, 
58, 493). 

Chemotherapy is usually not highly effective, and is not a practical option for most 
patients with prostate cancer because of the adverse side effects which are particularly 
detrimental in older patients. However, the majority of patients initially respond to hormone 
ablative therapy although they eventually relapse, as is typical with all cancer treatments 
(McGuire, in; Hormones and Cancer,. Iacobelli et aL Eds.; Raven Press, New York, 1980, 
Vol. 15, 337-344). Current treatment by orchidectomy or administration of gonadotropin- 
releasing hormone (GnRH) agonists results in reduced androgen production by the testis, but 
does not interfere with androgen synthesis by the adrenals. Following three months of 
treatment with a GnRH agonist, testosterone and DHT concentrations in the prostate 
remained at 25% and 1 0%, respectively, of pretreatment levels (Forti et aL, J. Clin. 
Endocrinol. Metab., 1989, 68, 461). Similarly, about 20% of castrated patients in relapse 
had significant levels of DHT in their prostatic tissue (Geller et aL, J. UroL, 1984, 132, 693). 
These findings suggest that the adrenals contribute precursor androgens to the prostate. This 
is supported by clinical studies of patients receiving combined treatment with either GnRH 
or orchidectomy and an anti-androgen, such as flutamide, to block the actions of androgens, 
including adrenal androgens. Such patients have increased progression-free survival time 
compared to patients treated with GnRH agonist or orchidectomy alone (Crawford et al . , N. 
Engl J. Med., 1989, 321, 419 and Labrie et al., Cancer SuppL, 1993, 71, 1059). 

Although patients initially respond to endocrine therapy, they frequently relapse. It 
was reported recently that in 30% of recurring tumors of patients treated with endocrine 
therapy, high-level androgen receptor (AR) amplification was found (Visakorpi, et aL, 
Nature Genetics, 1995, 9, 401). Also, flutamide tends to interact with mutant ARs, and 
stimulate prostatic cell growth. This suggests that AR amplification may facilitate tumor 
cell growth in low androgen concentrations. Thus, total androgen blockade as first line 
therapy may be more effective than conventional androgen deprivation by achieving 
maximum suppression of androgen concentrations which may also prevent AR 
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amplification. It is presently unclear whether sequential treatment with different agents can 
prolong the benefits of the initial therapy. This strategy has been found effective in breast 
cancer treatment. New agents which act by different mechanisms could produce second 
responses in a portion of relapsed patients. Although the percentage of patients who respond 
5 to second-line hormonal therapy may be relatively low, a substantial number of patients may 
benefit because of the high incidence of prostate cancer. Furthermore, there is the potential 
for developing more potent agents than current therapies, none of which are completely 
effective in blocking androgen effects. 



10 deficiencies. 

Summary of the Invention 

The invention provides substituted 3-pyridyl heterocyclic compounds which inhibit 
the lyase activity of enzymes, e.g., 17a-hydroxylase-C 17,20 lyase. The compounds of the 
15 invention have the formula (I) 



The need exists for CI 7,20 lyase inhibitors that overcome the above-mentioned 



A-L 




In formula (I), 
L 1 represents 



20 



a chemical bond; 

a carbonyl group; 

-(CH 2 ) a - in which a is 1, 2, or 3; 

-CH 2 0- ; 



-OCH 2 - ; 



-O-; 



25 



-N(R ! )- in which R 1 represents H or Ci . 4 alkyl; 



-NHC(O)- ; 




4 
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L 2 represents 

a chemical bond; 
-(CH 2 ) a - ; 
-CH 2 0- ; 
5 -NCR 1 )- ; or 

-NH(CH 2 ) a - . 

J represents 
H; 

10 Ci_ 4 alkyl;or 
halogen. 

Furthermore, 

1) when L 1 is a chemical bond, A represents 

15 • N ; 

in which 

b is 0, 1, or 2; and 
R 2 is selected from 
Ci^ alkyl; 

20 Ci^ haloalkyl; 

OR 1 ; 

C3-6 cycloalkyl; 
halogen; 

phenyl optionally substituted by halogen; 
25 N0 2 ; 

ft/ X 

x — / ; in which X represents CH 2 , O, S, or N(R X ); 
-N(R 3 ) 2 ; in which R 3 represents H, Ci_4 alkyl, C 4 . 6 cycloalkyl, 

or phenyl optionally substituted by halogen; 
-(CH2) a N(R x )(R 4 ) in which R 4 represents -(CH 2 ) a OR 1 or 
30 -(CH 2 ) a N(R 1 ) 2 ; and 

-(CH 2 ) a R 5 ; in which 
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R 5 represents 

hO. 

; or 

5 \ — ' ; in which 

Y represents NCR 1 ) , O, S, or 

$\ . 

When L 1 is a bond, A may also be 
N© 

• °© , provided that G is other than a pyridyl or an N-oxide- 
10 containing group. 

When L 1 is a bond, A may also be 

<r6> <~0 ■ „•„ 

• ; in which 
dis 0, 1, or 2 ; and 
R 6 is selected from 

IT "C u6 aUcylT 

Ci^ haloalkyl ; 
OR 7 ; in which 

R 7 represents H, alkyl, C1-4 haloalkyl, 

phenyl, benzyl, or pyridyl optionally substituted 
20 by Ci-3 haloalkyl; 

halogen; 

N0 2 ; 

CN; 

CO2R 1 ; 

25 C1-4 acyl ; 

6 
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15 



phenyl optionally substituted by halogen ; 

benzyl ; 

N(R,) 2 ; 

\ r "Li 

in which the O atoms are bonded to the phenyl ring 
at adjacent carbons; 




in which the terminal carbons are bonded to the 
phenyl ring at adjacent carbons; 

CH2 ~ N ^n 

X ^ N optionally substituted by halogen; 



10 oc(0)c 6 h 5 ; 



NH 

NH— C-NH 2 . 

NH 

n 

— C-NH 2 . 
N=N 



N wherein R 8 represents C M alkyl or phenyl 



optionally substituted by halogen. 
WhenL 1 is a bond, A may also be 




20 • C 3 -s cycloalkyl ; 



7 
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• C5-6 cycloalkenyl ; 

• adamantyl ; 

• norbornyl; 

S^(R 1 )oor1 

o 




cr n 





CT N 



N(R 1 >2 ; 

O ; in which 



eis 0, 1, or 2; and 

R 9 represents Ci^ alkyl or phenyl optionally substituted by 
halogen; 



(R*°), 



9 C J 

S : in which 



gis 0, 1, or 2; and 

R 10 represents CN, N0 2 > or halogen. 



Furthermore, 

2) when L 2 is a bond, G represents 
• N or; 



8 
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b 

°® , provided that A is other than a pyridyl or an N-oxide- 

containing group; 



5 




, provided that A is other than a pyridyl or an N-oxide- 
containing group; 



10 





9 
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Furthermore, 

3) when L 1 is carbonyl, A represents 



• \ f 

O Vj 



or 



R 11 N N-f 

^ — / ; in which 

R 11 represents H, C1-4 alkyl, or phenyl optionally substituted by 

halogen; 



Furthermore, 

4) when L 1 is -(CH 2 ) a - , A represents 

. < r vO. 



Furthermore, 

5) when L 2 is -(CH 2 ) a - , G represents 
N ; 



10 
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10 



15 



20 



N 

• atriazole. 



• * N ; or 



Furthermore, 

6) when L 1 is -CH 2 0 , -OCH 2 - or O, A represents 

. <r6 0. 

• Ci.4 alkyl; 

• C 3 . 8 cycloalkyl; or 

• C6-7 bicycloalkyl. 

Furthermore, 

7) when L 2 is -CH 2 0-,G represents 

f-T^jj ( R ) d 

• ; or 



Furthermore, 

8) when L 1 is -NCR 1 )- , A represents 



; or 

C5.6 cycloalkyl. 



Furthermore, 

9) when L 2 is -NCR 1 )- or -NH(CH 2 ) a - , G represents 

• C^ 6 alkyl; 

• C3-6 cycloalkyl; 
25 • N(R 1 ) 2 ; 

. On. 
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V HH 



• \ ' 



-o- ;or 




N 



Furthermore, 



O 

n 

-N N-C- 



1 0) when L 1 is -NHC(O)- , N — ' , or -CH 2 NHC(0)- , A represents 

fR 2 y <^ j. 

• N ; 

• C5-6 cycloalkyl; 

• C7.8 bicycloalkyl; 



• O ; or 
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10 



15 



Furthermore, 

1 1) one of A and G is a 3-pyridyl moiety of formula (II) or (IIA), or a 4-isoquinolyl 
moiety of formula (IB) or (IIC) 
R 2 ' 

3 

R 2 ' 

, provided that the other of A and G is other than a 
pyridyl or an N-oxide-containing group; 




(HC) 



H 



O0 



, provided that the other of A and G is other than a 
pyridyl or an N-oxide-containing group; 

^-tMs-3-pyridyl-^r^isoqmao 
chemical bond L 1 or L 2 respectively; and the other of A and G is as denned 
above. 



£_via-a. 



In addition, when the other of A and G is joined to the thiazole ring via linker 
L 1 or L 2 respectively where L 1 or L 2 is not a chemical bond, then R 2 ' of formulae 
(II) and (IIA) is R 2 ; but when each of A and G is joined to the thiazole ring via a 
chemical bond L 1 and L 2 respectively, then R 2 ' of formulae (II) and (IIA) is 
20 selected from the group consisting of 

• C 2 . 6 alkyl, provided that when said 3-pyridyl moiety of formula (II) 
constitutes A, then G is other than phenyl substituted with an amide or 
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10 



sulfonamide group; and when said 3-pyridyl moiety of formula (II) 
constitutes G, then A is other than phenyl substituted with F; 

• C2-4 haloalkyl; 

• C4-6 alkoxy; 

• C3-6 cycloalkyl; 

• phenyl optionally substituted by halogen; 

• ^ — / in which 

Z represents CH 2 , S, or NCR 1 ) 

• -N(R 3 )2 in which 

R3' represents H, C3-4 alkyl, C4-6 cycloalkyl, or phenyl optionally 
substituted with halogen; 

• -(C^aNCR^CR 4 ) ; 

• -(CH 2 ) a R 5 ; 



15 



20 



Alternatively, 

12) A-L 1 and J may be joined and together with the carbon atoms to which they are 
connected form a ring moiety selected from the group consisting of 




v ; h in which 
his 0, 1, or 2; and 

R 12 represents C1-4 alkyl or Cm alkoxy; 




in which 



14 
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kis Oor 1; or 




• (Rl3) m in which 

mis 0, 1, or 2; 

R 13 represents C M alkyl or phenyl; 
said ring moiety being joined to the thiazole at the positions indicated by the 
truncated valences shown in the partial structures above to form a fused ring thiazole; 
and for these fused ring thiazoles, L 2 is a bond and G is a 3-pyridyl moiety of 
formula (III) or (IIIA) 



(R 2 ), 



'0-1 





'0-1 



(niA) 

^ ^ (in) h^n§^h 
H n" h or O0 in which R 2 " is alkyl. 

Pharmaceutically acceptable salts of these compounds are also within the scope of 
the invention. 



The invention also provides pharmaceutical compositions for inhibiting lyase 
activity, comprising a compound of the invention plus a pharmaceutically acceptable carrier. 

The invention also provides methods for inhibiting lyases, comprising contacting the 
lyase with a compound of the invention. In particular, the invention provides a method of 
inhibiting a 17cx-hydroxylase-C 17,20 lyase, comprising contacting a 17a-hydroxylase- 
C 17,20 lyase with a compound of the invention. 

The invention further provides methods for treating diseases which can benefit from 
an inhibition of a lyase enzyme. Exemplary diseases are lyase-associated diseases, e.g., 
diseases resulting from an excess of androgens or estrogens. For example, the invention 
provides a method for treating cancer in a subject, comprising administering to the subject a 
pharmaceutically effective amount of a compound of the invention, such that the cancer is 
treated. 
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The method of treatment may be applied where the subject is equine, canine, feline, 
or a primate, in particular, a human. 

The cancer may, for example, be prostate or breast cancer. Accordingly, a method 
for treating prostate cancer in a subject, comprises administering to the subject a 
5 therapeutically effective amount of a compound of the invention, such that the prostate 
cancer in the subject is treated. Similarly, a method for treating breast cancer in a subject 
comprises administering to the subject a therapeutically effective amount of a compound of 
the invention, such that the breast cancer in the subject is treated. 

10 Detailed Description of the Invention 

The invention is based at least in part on the discovery that substituted 3-pyridyl 
heterocyclic compounds inhibit the enzyme 17a-hydroxylase-C 17,20 lyase. 

In the broadest embodiment, the compounds of the invention have the formula (I) in 
which the several substituent moieties are as described in claim 1 and in the above summary 
15 of the inven ti on . 



In a preferred embodiment the compounds of the invention have the formula (I) 



A-L 1 




In formula (I), 

L 1 preferebly represents 



20 



a chemical bond; 
a carbonyl group; 



-(CH 2 ) a - in which a is 1, 2, or 3; or 
-OCH 2 - ; 



25 



L 2 preferably represents 
a chemical bond; 
-(CH 2 ) a - ; or 

-NCR 1 )- in which R 1 represents H or Cj .4 alkyl; 



30 



J preferably represents 
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H; or 
C^alkyl. 

Furthermore, in this preferred embodiment 
1) when L 1 is a chemical bond, A represents 

in which 

bis 0, 1, or 2; and 
R 2 is selected from 



Ci_6 alkyl; 
Ci^ haloalkyl; 
C3.6 cycloalkyl; 
halogen; 

phenyl optionally substituted by halogen; and 
-(CH 2 ) a R 5 ; in which 
R 5 represents 

hO. 




-ror- 

N — / ; in which 

Y represents N(R') , O, S, or 



< R \-t ^ 

> provided that G is other than a pyridyl or an N-oxide- 
containing group. 



When L 1 is a bond, A may also be 



17 



WO 03/027085 



PCT/US02/30483 



When L l is a bond, A may also be 
• ; in which 



d is 0, 1, or 2 ; and 
R 6 is selected from 

Q.6 alkyl ; 

Ci-4 haloalkyl ; 

OR 7 ; in which 

R 7 represents C1-4 alkyl or Q.4 haloalkyl; 

halogen; 
N0 2 ; 
CN; 
C0 2 K x ; 
Cm acyl ; 

\\)0 orU 

in which the O atoms are bonded to the phenyl ring 
at adjacent carbons; 

optionally substituted by halogen; 

NH 

NH-C-NH 2 ;and 
NH 



When L l is a bond, A may also be 




• C3-8 cycloalkyl ; 

• Cs_6 cycloalkenyl ; 

• adamantyl ; 

• norbornyl; 



18 
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• u ; in which 

eisO, 1, or 2; and 

R 9 represents alkyl or phenyl optionally substituted by halogen; 
or 



* ; in which 



g is 0, 1, or 2; and 

R 10 represents CN, N0 2 , or halogen. 

Furthermore, 

2) when L 2 is a bond, G preferably represents 
• N 

wherein 

R 2 is selected from 
alkyl; 
Ci^ haloalkyl; 
C 3 >6 cycloalkyl; 
halogen; 

phenyl optionally substituted by halogen; and 
-(eH 2 -)aR-Hn-which- 
R 5 represents 

hO. 

v ^ ; or 

N — ' ; in which 
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or 



Y represents NCR 1 ) , O, S, or 



, provided that A is other than a pyridyl or an N-oxide- 
containing group; 



wherein 

R 6 is selected from 
Ci_6 alkyl ; 
C1.4 haloalkyl ; 
OR 7 ; in which 

R 7 represents C1.4 alkyl or C1-4 haloalkyl; 

halogen; 
N0 2 ; 
CN; 
C0 2 R J ; 
Ci_4 acyl ; 



K )o or 1 

\— O' 



2^" 

"* in which the O atoms are honded to the phenyl ring 
at adjacent carbons; 



^ N optionally substituted by halogen; 
NH 

NH-C-NH 2 ;and 

NH 

ii 

— C-NH 2 . 
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, provided that A is other than a pyridyl or an N-oxide- 
containing group; 



• s 

• a diazole selected from R 



\ , J 



W 



NR 1 
N 



> K , K , and ; 



or 



• a triazole. 



^ ,NR 
N 



Furthermore, 

1 1) one of A and G is a 3-pyridyl moiety of formula (II) or (IIA), or a 4-isoquinolyl 

moiety of formula (IIB) or (IIC) 
R 2 ' 



H^N^H 
R 2 ' 

JU (R? Vi (nA > 
H Ne^H 

OQ 

» provided that the other of A and G is other than a 
pyridyl or an N-oxide-containing group; 



(IIB) 
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O0 



(nc> 



, provided that the other of A and G is other than a 



pyridyl or an N-oxide-containing group; 

and this 3-pyridyl or 4- isoquinolyl moiety is joined to the thiazole ring via a 
chemical bond L 1 or L 2 respectively; and the other of A and G is as defined 
above. 

In addition, when the other of A and G is joined to the thiazole ring via linker 
L 1 or L 2 respectively where L 1 or L 2 is not a chemical bond, then R 2 of formulae 
(II) and (HA) is R 2 ; but when each of A and G is joined to the thiazole ring via a 
chemical bond L 1 and L 2 respectively, then R 2 of fonnulae (II) and (IIA) is 
selected from the group consisting of 

• C 2 -6 alkyl, provided that when said 3-pyridyl moiety of formula (II) 

constitutes A, then G is other than phenyl substituted with an amide or 
sulfonamide group; and when said 3-pyridyl moiety of formula (II) 
constitutes G, then A is other than phenyl substituted with F; 

• C3-6 cycloalkyl; 

• phenyl optionally substituted by halogen; 



• -(CH 2 ) a R 5 . 
Alternatively, 

12) A-L 1 and J may be joined and together with the carbon atoms to which they are 




in which 



Z represents CH 2 , S, or N(R ); and 



connected form a ring moiety selected from the group consisting of 




in which 
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(?H 2 ) 



hisO, 1, or 2; and 

R 12 represents C M alkyl or C M alkoxy; and 
Cy 

• (R in which 

misO, 1, or 2; 

R 13 represents C w alkyl or phenyl; 
said ring moiety being joined to the thiazole at the positions indicated by the 
truncated valences shown in the partial structures above to form a fused ring thiazole; 
and for these fused ring thiazoles, L 2 is a bond and G is a 3-pyridyl moiety of 
formula (III) or (IIIA) 



(R 2 ), 



(R 2 "), 



'0-1 




'0-1 



H N 



(HI) 
H or 



H 




(niA) 



N© H 

O0 



in which R 2 " is C M alkyl. 



In a more preferred embodiment the compounds of the invention have the formula 



A — L 1 
J 



(I) 




(I) 



In formula (I), 

X 1 more pretere61y~represent; 
a chemical bond; 

-(CH 2 ) a - in which a is 1, 2, or 3; or 
-OCH 2 - ; 



L more preferably represents 
a chemical bond; 
-(CH 2 ) a - ; or 

-NCR 1 )- in which R 1 represents Hor C1.4 alkyl; and 
J more preferably represents H. 
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Furthermore, in this more preferred embodiment 
1) when L 1 is a chemical bond, A represents 



• N 

5 in which 

bis 0, 1, or 2; and 
R 2 is selected from 
C M alkyl; 
Ci^ haloalkyl; 
10 C 3 -6 cycloalkyl; and 

phenyl optionally substituted by halogen. 
When L 1 is a bond, A may also be 

* °® > provided that G is other than a pyridyl or an N-oxide- 

containing group. 
15 When L 1 is a bond, A may also be 

• ; in which 
dis 0, 1, or 2 ; and 
R 6 is selected from 

C,. 6 alkyl ; 

20 C M haloalkyl ; 

OR 7 ; in which 

R 7 represents C1.4 alkyl or haloalkyl; 

halogen; 
N0 2 ; 

25 CN; 

COsR 1 ; and 
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\y0or 1 



11 i 



in which the O atoms are bonded to the phenyl ring 
at adjacent carbons. 



When L 1 is a bond, A may also be 




• C 3 . 8 cycloalkyl ; 

• C 5 > 6 cycloalkenyl ; 

• adamantyl ; or 



D ; m which 



gis 0, l,or2; and 



R 10 represents CN, N0 2 , or halogen. 
Furthermore, 

2) when L 2 is a bond, G more preferably represents 



N 

wherein 



R 2 is selected from 



Que alkyl; 



Cm haloalkyl; 
C 3 _ 6 cycloalkyl; and 

phenyl optionally substituted by halogen; 



or 



b 

• ' : , provided that A is other than a pyridyl or an N-oxide- 

containing group; 

. On 
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in which 

R 6 is selected from 
CMi alkyl ; 
C1-4 haloalkyl ; 
OR 7 ; in which 

R 7 represents C1-4 alkyl or C1-4 haloalkyl; 

halogen; 

N0 2 ; 

CN; 

CO2R 1 ; and 

in which the O atoms are bonded to the phenyl ring 
at adjacent carbons; 




, provided that A is other than a pyridyl or an N-oxide- 
containing group; or 

>10\ 



£1 T^-( R 1U ) C 



Furthermore, 

11) one of A and G is a 3-pyridyl moiety of formula (II) or (HA), or a 4-isoquinolyl 
moiety of formula (IIB) or (IIC) 
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R 2 ' 



R 2 ' 

a^; (R \i aw) 

, provided that the other of A and G is other than a 
pyridyl or an N-oxide-containing group; 




[| J[ (UC) 
H N0 H 

°® , provided that the other of A and G is other than a 

pyridyl or an N-oxide-containing group; 

and this 3-pyridyl or 4- isoquinolyl moiety is joined to the thiazole ring via a 
chemical bond L 1 or L 2 respectively; and the other of A and G is as defined 
above. 



fo-additionrwhen-the-ofeer-of-A-and-G^ 
L 1 or L 2 respectively where L 1 or L 2 is not a chemical bond, then R 2 ' of formulae 
(II) and (IIA) is R 2 ; but when each of A and G is joined to the thiazole ring via a 
chemical bond L 1 and L 2 respectively, then R 2 ' of formulae (II) and (IIA) is 
selected from the group consisting of 

• C 2 - 6 allcyl, provided that when said 3-pyridyl moiety of formula (IT) 

constitutes A, then G is other than phenyl substituted with an amide or 
sulfonamide group; and when said 3-pyridyl moiety of formula (II) 
constitutes G, then A is other than phenyl substituted with F; 

• C 3 . 6 cycloalkyl; and 

• phenj'l optionally substituted by halogen. 
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In a most preferred embodiment the compounds of the invention have the formula (I) 



In formula (I), 

L 1 most preferebly represents a chemical bond; 
L 2 most preferably represents a chemical bond; and 
J most preferably represents H. 

Furthermore, in this most preferred embodiment 
1) when L 1 is a chemical bond, A represents 



Q-6 alkyl; and 

phenyl optionally substituted by halogen. 
When L 1 is a bond, A may also be 




N 



in which 



b is 0, 1, or 2; and 
R 2 is selected from 




, provided that G is other than a pyridyl or an N-oxide- 
containing group. 
When L 1 is a bond, A may also be 



• ; in which 

d is 0, 1 , or 2 ; and 
R 6 is selected from 

Ci-6 alkyl ; 

Ci-4 haloalkyl ; 

OR 7 ; in which 
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R represents C XA alkyi or Ci^ haloalkyl; 

halogen; 
N0 2 ; and 
CN; 

or 

>10v 



55 ; in which 



gis 0, 1, or 2; and 

R 10 represents CN, N0 2 , or halogen. 



Furthermore, 

2) G most preferably represents 
. N 

wherein 

R 2 is selected from 



Q-6 alkyl; 

C3-6 cycloalkyl; and 

phenyl optionally substituted by halogen; 



or 



N© 



, provided that A is other than a pyridyl or an N-oxide- 
containing group; 

in which 

R 6 is selected from 
C1.6 alkyl ; 
Ci^t haloalkyl ; 
OR 7 ; in which 

R 7 represents Cm alkyl or C M haloalkyl; 
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halogen; 

N0 2 ; 

CN; 

or 



-(R 10 ) f 



Furthermore, 

1 1) one of A and G is a 3-pyridyl moiety of formula (II) or (DA), or a 4-isoquinolyl 
moiety of formula (IEB) or (EC) 



R 2 ' 




X X {R2) ^ < n) 

• H N H • 



R 2 " 



H^N^H 

°© , provided that the other of A and G is other than a 

pyridyl or an N-oxide-containing group; 




H^N® H 

°® , provided that the other of A and G is other than a 

pyridyl or an N-oxide-containing group; 



and this 3-pyridyl or 4- isoquinolyl moiety is joined to the thiazole ring via a 
chemical bond L 1 or L 2 respectively; and the other of A and G is as defined 
above. 
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In addition, when the other of A and G is joined to the thiazole ring via linker 
L 1 or L 2 respectively where L 1 or L 2 is not a chemical bond, then R 2 ' of formulae 
(II) and (HA) is R 2 ; but when each of A and G is joined to the thiazole ring via a 
chemical bond L 1 and L 2 respectively, then R 2 ' of formulae (II) and (IIA) is 
selected from the group consisting of 

• C 2 -6 alkyl, provided that when said 3-pyridyl moiety of formula (II) 

constitutes A, then G is other than phenyl substituted with an amide or 
sulfonamide group; and when said 3-pyridyl moiety of formula (II) 
constitutes G, then A is other than phenyl substituted with F; and 

• C 3 -6 cycloalkyl. 



15 



20 



25 



Definitions 

For convenience, certain terms employed in the specification, examples, and 
appended claims are collected here. 

The term "agonist" of an enzyme refers to a compound that binds to the enzyme and 
stimulates the action of the naturally occurring enzyme, or a compound which mimics the 
activity of the naturally occurring enzyme. 

The term "antagonist" of an enzyme refers to a compound that binds to the enzyme 
and inhibits the action of the naturally occurring enzyme. 

The term "analog" of a compound refers to a compound having a some structural 

^imilarityno-ararticularcom 

activity as the compound. 

The term "CYP17 substrate" includes any of the various steroid hormones acted 
upon by a CYP17 or a CYP17-like P 450 enzyme. Examples include pregnenolone, 
progesterone and their 1 7a-hydroxylated forms. Pregnenolone is converted to DHEA via a 
CYP17 C17,20-lyase reaction, but is also subject to C17a-hydroxylation via the C17,20- 
lyase activity. Progesterone is converted to delta 4- androstenedione via a CYP17 C17,20- 
lyase reaction, but is also subject to C17 alpha-hydroxylation via the C17-hydroxylase ' 
activity to form 17-hydroxyl-progesterone, a precursor to hydrocortisone (i.e. Cortisol). 
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The term "CYP 17 metabolite" refers to any of the steroid hormones that are 
synthesized from a cholesterol precursor via a CYP17-mediated reaction, such as a CI 7- 
hydroxylase reaction or a C 1 7,20-lyase reaction. Examples of CYP 1 7 metabolites include 
the androgens, such as testosterone, which are synthesized via a CYP 17 CI 7,20-lyase 
5 reaction from CYP 17 substrate precursors such as pregnenolone (converted to DHEA by the 
CYP 17 CI 7,20-lyase activity), and progesterone (converted to delta 4- androstenedione by 
the CYP 17 C17,20-lyase activity). Progestagens such as progesterone are primarily 
synthesized in the corpus luteum. The androgens are responsible for, among other things, 
development of male secondary sex characteristics and are primarily synthesized in the 

10 testis. Other examples include the estrogens, which are also synthesized from a cholesterol 
precursor via a CYP17-mediated reaction. The estrogens are responsible for, among other 
things, the development of female secondary sex characteristics and they also participate in 
the ovarian cycle and are primarily synthesized in the ovary. Another group of CYP 17 
metabolites are the glucocorticoids, such as hydrocortisone (i.e. Cortisol), which is 

15 synthesized from progesterone via a CYP17-mediated reaction. The glucocorticoids, among 
other functions, promote gluconeogenesis and the formation of glycogen and also enhance 
the degradation of fat. The glucocorticoids are primarily synthesized in the adrenal cortex. 

The term "CYP 17 metabolite" is further meant to include other steroid hormones 
which, although not necessarily synthesized by a CYP17-mediated reaction, may 

20 nonetheless be understood by the skilled artisan to be readily affected by an alteration in a 
CYP17-mediated activity. For example, the mineralocorticoids, such as aldosterone, are 
derived from cholesterol via a progesterone intermediate. Since progesterone is also 
converted to the glucocorticoids and sex steroids via CYP17-mediated reactions, an 
alteration of a CYP 17 activity can alter the amount of progesterone available for conversion 

25 to aldosterone. For example, inhibition of CYP 17 activity can increase the amount of 

progesterone available for conversion into aldosterone. Therefore, inhibition of CYP 17 can 
lead to an increase in the level of aldosterone. The mineralocorticoids function, among other 
things, to increase reabsorption of sodium ions, chloride ions, and bicarbonate ions by the 
kidney, which leads to an increase in blood volume and blood pressure. The 

30 mineralocorticoids are primarily synthesized in the adrenal cortex. 

The term "CYP17 metabolite-associated disease or disorder" refers to a disease or 
disorder which may be treated by alteration of the level of one or more CYP 17 metabolites. 
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Examples include a hormone dependent cancer, such as an androgen-dependent prostate 
cancer, which may be treated by inhibiting CYP1 7-mediated androgen synthesis, and an 
estrogen-dependent breast cancer or ovarian cancer, which may be treated by inhibiting 
CYP1 7-mediated estrogen synthesis. Other examples of "CYP17 metabolite-associated 
diseases or disorders" are Cushing's disease, hypertension, prostatic hyperplasia, and 
glucocorticoid deficiency. Patients with Cushing's syndrome are relatively insensitive to 
glucocorticoid feedback and exhibit an oversecretion of Cortisol devoid of a circadian cycle 
(see e.g. Newell-Price & Grossman (2001) Ann. Endocrinol. 62: 173-9). Another CYP17 
metabolite-associated disease or disorder is hypertension. Mineralocorticoid excess causes 
hypertension by facilitating the sodium retention at renal tubules. 

The term "derivative" of a compound refers to another compound which can be 
derived, e.g., by chemical synthesis, from the original compound.. Thus a derivative of a 
compound has certain structural similarities with the original compound. 

"Disease associated with an abnormal activity or level of a lyase" refers to diseases in 
which an abnormal activity or protein level of a lyase is present in certain cells, and in which 
the abnormal activity or protein level of the lyase is at least partly responsible for the 
disease. 

A "disease associated with a lyase" refers to a disease that can be treated with a lyase 
inhibitor, such as the compounds disclosed herein. 

A "lyase" refers to an enzyme having a lyase activity. 

^Lyase activity" refers to the activity of an enzyme to catalyze the cleavage of the 



bond C17-C20 in 17a-hydroxy-pregnenolone and 17a-hydroxy-progesterone to form 
dehydroepiandrosterone (DHEA) and delta4-androstenedione, respectively. Lyase activity 
also refers to the cleavage of a similar bond in related compounds. 

A "lyase inhibitor" is a compound which inhibits at least part of the activity of a 
lyase in a cell. The inhibition can be at least about 20%, preferably at least about 40%, even 
more preferably at least about 50%, 70%, 80%, 90%, 95%, and most preferably at least 
about 98% of the activity of the lyase. 

A "patient" or "subject" to be treated by the subject method can mean either a human 
or non-human animal. 
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'Treating" a disease refers to preventing, curing or improving at least one symptom 
of a disease. 

The following definitions pertain to the chemical structure of compounds: 

The term "heteroatom" as used herein means an atom of nitrogen, oxygen, or sulfur. 

5 The term "alkyl" refers to the radicals of saturated aliphatic groups, including 

straight-chain alkyl groups and branched-chain alkyl groups. 

The term "cycloalkyl" (alicyclic) refers to radicals of cycloalkyl compounds, 
examples being cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc. 

The term "aralkyl", as used herein, refers to an alkyl group substituted with an aryl 
10 group (e.g., an aromatic or heteroaromatic group). 

The terms "alkenyl" and "alkynyl" refer to unsaturated aliphatic groups that contain 
at least one double or triple bond respectively. 

Unless the number of carbons is otherwise specified, "lower alkyl" as used herein 
means an alkyl group but having from one to six carbons, preferably from one to four carbon 
15 atoms in its backbone structure. Likewise, "lower alkenyl" and "lower alkynyl" have similar 
chain lengths. Preferred alkyl groups are lower alkyls. 

The term "aryl" as used herein means an aromatic group of 6 to 14 carbon atoms in 
the ring(s), for example, phenyl and naphthyl. As indicated, the term "aryl" includes 
polycyclic ring systems having two or more rings in which two or more carbons are common 
20 to two adjoining rings (the rings are "fused rings") wherein at least one of the rings is 
aromatic. 

The term "heteroaryl" as used herein means an aromatic group which contains at 
least one heteroatom in at least one ring. Typical examples include 5-, 6- and 7-membered 
single-ring aromatic groups that may include from one to four heteroatoms. Examples 
25 include pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole, tetrazole, pyrazole, 
pyridine, pyrazine, pyridazine and pyrimidine, and the like. These aryl groups may also be 
referred to as "aryl heterocycles" or "heteroaromatics." 

The terms ortho, meta and para apply to 1,2-, 1,3- and 1,4-disubstituted benzenes, 
respectively. For example, the names 1,2-dimethylbenzene and oztAo-dimethylbenzene are 
30 synonymous. 
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The terms "alkoxyl" or "alkoxy" as used herein refer to moiety in which an alkyi 
group is bonded to an oxygen atom, which is in turn bonded to the rest of the molecule. 
Examples are methoxy, ethoxy, propyloxy, ter*-butoxy, etc. 

As used herein, the term "nitro" means -NO2; the term "halogen" designates -F, -CI, - 
5 Br or -I; the term "sulfhydryl" means -SH; the term "hydroxyl" means -OH; and the term 
"sulfonyl" means -SO2-. 

The terms triflyl, tosyl, mesyl, and nonaflyl are art-recognized and refer to 
trifluoromethanesulfonyl,^-toluenesulfonyl, methanesulfonyl, and nonafluorobutanesulfonyl 
groups, respectively. The terms triflate, tosylate, mesylate, and nonaflate are art-recognized 
10 and refer to trifluoromethanesulfonate ester, ^-toluenesulfonate ester, methanesulfonate 

ester, and nonafluorobutanesulfonate ester functional groups and molecules that contain said 
groups, respectively. 

The abbreviations Me, Et, Ph, Tf, Nf, Ts, Ms represent methyl, ethyl, phenyl, 
trifluoromethanesulfonyl, nonafluorobutanesulfonyl, p-toluenesulfonyl and methanesulfonyl, 
15 respectively. A more comprehensive list of the abbreviations utilized by organic chemists of 
ordinary skill in the art appears in the first issue of each volume of the Journal of Organic 
Chemistry;(i.e., J. Org. Chem. 2002, 57(1), 24A. The abbreviations contained in said list, 
and all abbreviations utilized by organic chemists of ordinary skill in the art are hereby 
incorporated by reference. 

20 As used herein, the definition of each expression, e.g. alkyi, m, n, etc., when it occurs 

more than once in any structure, is intended to be independent of its definition elsewher e in 
the same structure. 

It will be understood that "substitution" or "substituted with" includes the implicit 
proviso that such substitution is in accordance with permitted valence of the substituted atom 
25 and the substituent, and that the substitution results in a stable compound, e.g., which does 
not spontaneously undergo transformation such as by rearrangement, cyclization, 
elimination, etc. 

As used herein, the term "substituted" is contemplated to include all permissible 
substituents of organic compounds. In a broad aspect, the permissible substituents include 
30 acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, aromatic and 
nonaromatic substituents of organic compounds. Illustrative substituents include, for 
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example, those described herein above. The permissible substituents can be one or more and 
the same or different for appropriate organic compounds. For purposes of this invention, the 
heteroatoms such as nitrogen may have hydrogen substituents and/or any permissible 
substituents of organic compounds described herein which satisfy the valences of the 
5 heteroatoms. 

The phrase "protecting group" as used herein means temporary substituents which 
protect a potentially reactive functional group from undesired chemical transformations. 
Examples of such protecting groups include esters of carboxylic acids, silyl ethers of 
alcohols, and acetals and ketals of aldehydes and ketones, respectively. The field of 
10 protecting group chemistry has been reviewed (Greene, T.W.; Wuts, P.G.M. Protective 
Groups in Organic Synthesis, 3 rd ed.; Wiley: New York, 1999). 

Abbreviations and Acronyms 
15 When the following abbreviations are used throughout the disclosure, they have the follow 



meaning: 

A angstroms 

AcOH acetic acid 

amu atomic mass units 

20 Anal. Calcd analysis calculated 

Ar argon 
BSA b ovine serum albumin 

n-BuLi butylUthium 

CDCI3 chloroform-^ 

25 CD3OD methanol-^ 

CHCI3 chloroform 

CH2CI2 methylene chloride 

CH3CN acetonitrile 

CI chemical ionization (in mass spectrometry) 

30 Cul copper iodide 

CS2CO3 cesium carbonate 

CPM counts per minute 
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DMF dimethylformamide 
DMSO dimethylsulfoxide 
DMSO-rf* dimethylsulfoxide-^ 
EDCI 

EI electron impact (in mass spectrometry) 

EPA Environmental Protection Agency (as in EPA vial) 

ES electrospray ionization (in mass spectrometry) 

Et 3N triethylamine 

EtOAc ethyl acetate 

Et 2 0 diethyl ether 

EtOH ethanol 

ETPB ethyltriphenylphosphonium bromide 

g gram 

GCEI gas chromatography - electron impact mass spectrometry 

GCMS gas chromatography / mass spectrometry 

h hour(s) 

H 2 hydrogen gas 

HBr hydrogen bromide 

HC1 hydrochloric acid 

! H NMR proton nuclear magnetic resonance 

HEPES 4-(2-Hydroxyethyl)piperazine- 1 -ethanesulfonic acid 

HOAc acetic acid 

HOAt~ n-hydroxyazatnazoiF" " 

HPLC high performance liquid cliromatography 

H 2S hydrogen sulfide 

Hz hertz 

KHMDS potassium bis(trimethylsilyl)amide 

KOH potassium hydroxide 

L liter(s) 

LCMS liquid chromatography / mass spectroscopy 

LDA lithium diisopropyl amide 

M molar 

MCPBA m-chloroperbenzoic acid 
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MeCN acetonitrile 

MeOH methanol 

min minute 

jig microgram 

5 mg milligram 

MgS0 4 magnesium sulfate 

mL microliter 

jam micrometer 

pM micromolar 

10 mm millimeter 

mmol millimol 

mL milliliter 

mm millimeter 

mol mole 

15 mp melting point 

MS mass spectrometry 

m/z mass to charge ratio 

MTBE methyl te/7-butyl ether 

N normal 

20 NaHC0 3 sodium bicarbonate 

NaHMDS sodium bis(trimethylsilyl)amide 

NaOH sodium hydroxide 

Na 2 SC>4 sodium sulfate 

NCS n-chl orosuccinimide 

25 NH4CI ammonium chloride 

NH4OH ammonium hydroxide 

NMR nuclear magnetic resonance 

nM nanomolar 

PCC pyridinium chlorochromate 

30 Pd/C palladium on carbon 

POCI3 Phosphorous oxychloride 

P2O5 phosphorous pentoxide 

psi pounds per square inch 
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Rf TLC retention factor 

rt room temperature 

SPA S cintillation Proximity Assay 

THF tetrahydrofiiran 

TFA trifluoroacetic acid 

TMS tetramethylsilane 

TLC thin layer chromatography 

tR HPLC retention time 



Compounds of the Invention 

The present invention is directed to compounds which inhibit 17a-hydroxylase- 
C17,20-lyase. 

Exemplary compounds of the invention are set forth in Table 1 below. The 
exemplary compounds of Table 1 are producible from known compounds (or from starting 
materials which, in turn, are producible from known compounds), through the general 
preparative methods described in the Examples. The compounds are grouped in the Tables 
according to the method used for their synthesis, as described in the Examples. 



Table 1. Exemplary Compounds of the Invention 



Example # 
1 


Compound Name 


2 


6-(2-(3-pyridyl)-l,3-thiazol-4-yl)benzo[b]morpholin-3-one 


3 


3-(2-(3-pyridyl)-l,3-tbiazol-4-yl)phenylbenzoate 


4 


5-methyl-4-phenyl-2-(3-pyridyl)- 1 ,3-thiazole 


5 


4- [(4-chlorophenyl)methyl] -2-(3-pyridyl)- 1 ,3-thiazole 


6 


2-(4-methyl(3-pyridyl))-4-phenyl- 1 ,3-thiazole 


7 


4-(4-chlorophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


8 


4-methoxy- 1 -[2-(4-methyl(3-pyridyl))(l ,3-thiazol-4-yl)]benzene 


9 


4-[(3,4-dichlorophenyl)methyl]-2-(3-pyridyl)- 1 ,3-thiazole 


10 


4-[(4-methylphenyl)methyl]-2-(3-pyridyl)-l,3-thiazole 


11 


4-[(3-methylphenyl)methyl]-2-(3-pyridyl)-l,3-thiazole 
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Example # 


Compound Name 


12 


4-[(3-chlorophenyl)methyl]-2-(3-pyridyl)-l,3-thiazole 


13 


4-[(3-mtrophenyl)methyl]-2-(3-pyridyl)-l,3-tbiazole 


14 


4-[(4-bromophenyl)methyl]-2-(3-pyridyl)-l,3-thiazole 


15 


4-[(4-fluorophenyl)methyl]-2-(3-pyridyl)-l,3-thiazole 


16 


4-(2,4-dichlorophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


17 


4-(4-chlorophenyl)-5-methyl-2-(3-pyridyl)-l,3-thiazole 


18 


4-(4-chlorophenyl)-5-methyl-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


19 


4-adamantanyl- 2-(3 -pyridyl) - 1 ,3-thiazole 


20 


4-(tert-butyl)-2-(3-pyridyl)- 1 ,3-thiazole 


21 


4-cyclobutyl-2-(3-pyridyl)- 1 ,3-thiazole 


22 


4-cyclopentyl-2-(3-pyridyl)- 1 ,3-thiazole 


23 


(5-methyl-2-(3-pyridyl)( 1 ,3-thiazol-4-yl))phenylamine 


24 


3-methoxy- 1 -[2-(4-methyl(3-pyridyl))(l ,3-tbiazol-4-yl)]benzene 


25 


4-(4-fluorophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


26 


2-(4-methyl(3-pyridyl))-4-(3-nitrophenyl)-l,3-thiazole 


27 


2-(4-methyl(3-pyridyl))-4-(2-nitrophenyl)- 1 ,3-thiazole 


28 


4-(3 ,4-difluorophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


29. 


4-(5-cMoro(2-thienyl))-2-(4-methyl(3-pyridyl))-l,3-thiazole 


30 


ethyl 3 -methyl-3 -(2-(3-pyridyl)( 1 ,3 -thiazol-4-yl))butanoate 


31 


2-(4-methyl(3-pyridyl))-4-(2-naphthyl)-l,3-thiazole 


32 


4-[(4-chlorophenyl)methyl]-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


33 


2-(4-methvl(3-pyridvD , >-4-[C 4-methvlphenvl)methyll- 1 ,3-thiazole 


34 


4-(4-cMorophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole, hydrogen 
chloride 


35 


2-[4-(methylethyl)(3-pyridyl)]-4-phenyl- 1 ,3-thiazole 


36 


4-(4-chlorophenyl)-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


37 


4-methoxy-l - {2-[4-(methylethyl)(3-pyridyl)](l ,3-thiazol-4-yl)}benzene 


38 


4-(4-chlorophenyl)-2-(4-cyclopropyl(3-pyridyl))-l,3-thiazole 


39 


l-[2-(4-cyclopropyl(3-pyridyl))(l,3-thiazol-4-yl)]-4-methoxybenzene 


40 


4-(2,4-dichlorophenyl)-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


41 


diethyl(2-(3-pyridyl)(l,3-thiazol-4-yl))amine 


42 


4-cyclohexyl-2-(4-methyl(3 -pyridyl))- 1 ,3-thiazole 


43 


4-adamantanyl-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 
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Example # 



Compound Name 



44 



4-(tert-butyl)-2-(4-methyl(3-pyridyl))-l,3-thiazole 



45 



3-[4-(4-cMorophenyl)-l,3-thiazol-2-yl]pyridin-4-ol 



46 



4-(2,4-dichlorophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole, hydrogen 
chloride 



47 



4-(4-chlorophenyl)-2-(4-phenyl(3-pyridyl))-l,3-thia2X>le 



48 



4-phenyl-2-(4-phenyl(3-pyridyl))- 1 ,3-thiazole 



49 



4-(4-chlorophenyl)-2-(4-methyl(3-pyridyl))-l ,3-thiazole, bromide 



50 



2-(4-methyl(3-pyridyl))-4-(3-pyridyl)-l,3-tbiazole 



51 



4-methoxy-l-[2-(4-phenyl(3-pyridyl))(l,3-thiazol-4-yl)]benzene 



52 



4-(2,4-dichlorophenyl)-2-(4-phenyl(3-pyridyl))-l,3-thiazole 



53 



4-(4-cUorophenyl)-5-metiiyl-2-[4-(memylemyl)(3-pyridyl)]-l,3-thiazole 



54 



cy clohexylmethy 1 [2-(4-methyl(3-pyridyl))( 1 ,3 -thiazol-4-yl)] amine 



55 



4-cycl open t- 1 -enyl-2-(3-pyridyl)- 1 ,3-thiazole 



56 



4-cyclopent- 1 -enyl-2-(4-methyl(3-pyridyl))-l ,3-thiazole 



57 



4-cyclohexyl-2-[4-(methylethyl)(3-pyridyl)]-l,3-thiazole 



58 



4-adamantanyl-2-[4-(methylethyl)(3-pyridyl)]-l,3-thiazole 



59 



4-(tert-butyl)-2-[4-(methylethyl)(3-pyridyl)]-l,3-thiazole 



60 



4-cyclohepryl-2-(4-methyl(3-pyridyl))-l,3-thiazole 



61 



2-(3-chloro^-tluorophenyl)-4-(3-pyridyl)-l,3-thiazole 



62 



4-(3-pyridyl)-2-(2-thienyl)-l,3-thiazole 



63 



1 ,3-dimethoxy-2- {2-[4-(methylethyl)(3-pyridyl)](l ,3-thiazol-4- 
yl)}benzene 



4-C4-fluoroplieTvyl)^ 



65 



2-[4-(methylethyl)(3-pyridyl)]-4-(4-methylphenyl)-l,3-thiazole 



66 



4-[(4-chlorophenyl)methyl]-2-(4-methyl(3-pyridyl))-l,3-thiazole, 
hydrogen chloride 



67 



4,5-dimethyl-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 



68 



4-ethyl-2-(4-methyl(3 -pyridyl))- 1 ,3-thiazole 



69 



4-ethoxy-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 



70 



2-(4-methyl(3-pyridyl))-4-(methylethoxy)- 1 ,3-thiazole 



71 



(3,5-diclilorophenyl)[2-(4-methyl(3-pyridyl))(l,3-thiazol-4-yl)]amine 



72 



2-[4-(methylethyl)(3-pyridyl)]-4-(4-nitrophenyl)- 1 ,3-thiazole 



73 



4-(3,4-dichlorophenyl)-2-[4-(memylemyl)(3-pyridyl)]-l,3-thiazole 
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Example # 


Compound Name 


74 


4-(4-cMoro-3-mtrophenyl)-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


75 


2-methoxy-l-{2-[4-(methylethyl)(3-pyridyl)](l,3-tliiazol-4-yl)}benzene 


76 


l,4-dimethoxy-2-.{2-[4-(methylethyl)(3-pyridyl)](l,3-thia2ol-4- 
yl)} benzene 


77 


4-(3-bromophenyl)-2-[4-(methylethyl)(3-pyridyl)]-l,3-fiiiazole 


78 


4_(4-bromophenyl)-5-methyl-2-[4<methylethyl)(3-pyridyl)]-l,3-thiazole 


79 


4<2,4-dimethylphenyl)-2-[4<methylethyl)(3-pyridyl)]-l,3-thiazole 


80 


4-(3-fluorophenyl)-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


81 


4K3,4-difluorophenyl)-2-[4Kmethylethyl)(3-pyridyl)]-l,3-tbiazole 


82 


4-(3-chlorophenyl)-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


83 


4-(2-cWorophenyl)-2-[4-(methylethyl)(3-pyridyl)]-l,3-thiazole 


84 


2-[4-(methylethyl)(3-pyridyl)]-4-(2-naphthyl)- 1 ,3-thiazole 


85 


2-(4-methyl(3-pyridyl))-4-(2-pyridyl)- 1 ,3-thiazole 


86 


2,4-di(3-pyridyl)-l ,3-thiazole 


87 


6-[2-(4-methyl-3-pyridyl)- 1 ,3-thiazol-4-yl]- 1 ,3,4-trihydroquinolin-2-one 


88 


ethyl 2-(4-methyl-3-pyridyl)-l,3-thiazole-4-caiboxylate 


89 


4-(4-bromophenyl)-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


90 


2-[4-(methylethyl)(3-pyridyl)]-4-(3-nitrophenyl)- 1 ,3-thiazole 


91 


2-[4-(methylethyl)(3-pyridyl)]-4-(2-nitrophenyl)-l,3-thiazole 


92 


2-(4-cyclopropyl(3-pyridyl))-4-(4-fluorophenyl)- 1 ,3-thiazole 


93 


4-(4-fluorophenyl)-2-(4-phenyl(3-pyridyl))-l ,3-thiazole 


94 


2-(4-methyl(3-pyridyl))-4-(4-phenylphenyl)- 1 ,3 -thiazole 


95 


4-(4-bromophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


96 


4-[3,5-bis(trifluoromethyl)phenyl]-2-(4-methyl(3-pyridyl))-l,3-thiazole 


97 


4-(4a,9b-dihydrobenzo[b]benzo[l,2-d]furan-8-yl)-2-(4-methyl(3- 
pyridyl))- 1 ,3-thiazole 


98 


4-cycloheptyl-2-[4-(methylethyl)(3-pyridyl)]-l,3-thiazole 


99 


2-[4-(methylethyl)(3-pyridyl)]-4-(4-phenylphenyl)- 1 ,3-thiazole 


100 


4_{2-[4-(methylethyl)-3-pyridyl]-l,3-thiazol-4-yl}benzenecarbonitrile 


101 


3. {2-[4-(methylethyl)-3-pyridyl]- 1 ,3-thiazol-4-yl }benzenecarbonitrile 


102 


trifluoro(4-{2-[4-(methylethyl)(3-pyridyl)](l,3-thiazol-4- 
yl) } phenoxy)metiiane 


103 


difluoro(4- {2-[4-(methylethyl)(3-pyridyl)](l ,3-thiazol-4- 
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Compound Name 




yl) } phenoxy)methane 


104 


4-(2-fluorophenyl)-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


105 


2-[4-(methylethyl)(3-pyridyl)]-4-(4-pyrrolidinylphenyl)-l,3-thiazole 


106 


3- {2-[4-(methylethyl)-3-pyridyl]-l ,3-thiazol-4-yl}phenyl benzoate 


107 


4-[(4-cMoropheiiyl)methyl]-2-[4-(methyletliyl)(3-pyridyl)]- 1 ,3-thiazole 


108 


4-cyclopentyloxy-2-(3-pyridyl)-l,3-thiazole 


1 AO 


4-(metnyietnoxy ^-z- [4-(metnyl ctnylj (d -pyndyl ) J - 1 ,J -tliiazole 


110 


(3,5-dicHorophenyl){2-[4-(methy^ 
yl)} amine 


111 


4-(3-cWoro(2-thienyl))-2-(4-met^^^ 2,2,2- 
trifluoroacetic acid 


112 


4-(3-bromo(2-thienyl))-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole, 2,2,2- 
trifluoroacetic acid 


113 


2-(4-methyl(3-pyridyl))-4-(4-nitrophenyl)-l ,3-thiazole, 2,2,2- 
trifluoroacetic acid 


114 


2-metnoxy-l -L2-(4-metnyl(3-pyna 2,2,2- 
trifluoroacetic acid 


115 


2,4-dimethoxy- 1 -[2-(4-methyl(3-pyridyl))(l ,3-thiazol-4-yl)]benzene, 
2,2,2-trifluoroacetic acid 


116 


4- f2 -f 4-meth vl -3 -ovridvlV 1 3 -thiazol-4- vllb enzenecarboni tri 1 e 


117 


4-cyclohexyloxy-2-(3-pyridyl)- 1 ,3-thiazole 


118 


4-cyclopent- 1 -enyl-2-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole 


119 


4-cyclopentyl-2-(4-methyl(3-pyridyl))-l,3-thiazole 


120 


4-avclopentYU24^fme1^ 






121 


4-cyclopentyloxy-2-(4-methyl(3-pyridyl))-l,3-thiazole 


122 


4-cyclohexyloxy-2-(4-methyl(3-pyridyl))-l,3-thiazole 


123 


4-adamantanyl-2-(5-methyl(3-pyridyl))- 1 ,3-thiazole 


124 


2-(4-cyclopentyl(3-pyridyl))-4-(4-fluorophenyl)-l,3-thiazole 


125 


4-(4-chlorophenyl)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3-thiazole 


126 


4-(4-bromophenyl)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3-thiazole 


127 


2-(4-cyclopen1yl(3-pyridyl))-4-(4-methylphenyl)- 1 ,3 -thiazole 


128 


l-[2-(4-cydopentyl(3-pyridyl))(l,3-^ 


129 


2-(4-cyclopentyl(3-pyridyl))-4-[4-(trifl^^ 


130 


4-(3-cUorophenyl)-2-(4-cyclopentyl(3-pyridyl))-l,3-thiazole 
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Example # 


Compound Name 


131 


4-(34>romophenyi)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3-thiazole 


132 


3-[2-(4-cyclopentyl-3-pyridyl)-l,3-tiiiazol-4-yl]benzenecarbonitrile 


133 


2-(4-cyclopentyl(3-pyridyl))-4-(3-nitrophenyl)- 1 ,3-thiazole 


134 


2-(4-cyclopentyl(3-pyridyl))-4-(4-phenylphenyl)-l,3-thiazole 


135 


2-(4-cyclopentyl(3-pyridyl))-4-(3-fLuorophenyl)-l,3-thiazole 


136 


4-(4-cMoro-3-iiitrophenyl)-2-(4-methyl(3-pyridyl))-l,3-tbiazole 


137 


4-(3-chlorophenyl)-2-(4-methyl(3-pyridyl))-l ,3-thiazole 


138 


3-[2-(4-me1hyl-3-pyridyl)-l,3-thiazol-4-yl]benzenecarbonitrile 


139 


4-(2-chlorophenyl)-2-(4-methyl(3-pyridyl))-l,3-thiazole 


140 


4-(3,4-dicMorophenyl)-2-(4-methyl(3-pyridyl))-l,3-thiazole 


141 


4-(2-fluorophenyl)-2-(4-methyl(3-pyridyl))-l,3-thiazole 


142 


4-(3-fluorophenyl)-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


143 


4-(3-bromopheiiyl)-2-(4-methyl(3-pyridyl))-l,3-thiazole 


144 


difluoro {4-[2-(4-methyl(3-pyridyl))(l ,3 -tMazol-4-yl)]phenoxy} methane 


145 


tnfluoro {4-[2-(4-methyl(3-pyndyl))(l ,3-tniazol-4-yl)Jpnenoxy}metiiane 


146 


2-[4-(methylethyl)(3-pyridyl)]^(2-pyridyl)-l ,3-thiazole, 2,2,2- 
trifluoroacetic acid, 2,2,2-trifluoroacetic acid 


147 


2-(3-pyridyl)-4-(4-pyridyl)-l,3-thiazole ? 2,2,2-trifluoroacetic acid, 2,2,2- 
trifluoroacetic acid 


148 


2-(4-methyl(3-p5oiayl))-4-(4-pynayl)-l ,3-thiazole, z,z,2-tniluoroacetic 
acid, 2,2,2-trifluoroacetic acid 


149 


2-[4-(methylethyl)(3-pyridyl)]-4-(4-pyridyl)- 1 ,3-thiazole, 2,2,2- 
trifluoroacetic acid, 2,2,2-trifluoroacetic acid 


150 


2-(4-methyl(3-pyridyl))-4-(4-pyridyl)- 1 ,3-thiazole 


151 


4-cyclohexyl-2-(4-ethyl(3-pyridyl))- 1 ,3-thiazole 


152 


2-(4-ethyl(3-pyridyl))-4-phenyl-l,3-thiazole 


153 


2-(4-ethyl(3-pyridyl))-4-(4-fluorophenyl)- 1 ,3-thiazole 


154 


4-(4-cMorophenyl)-2-(4-ethyl(3-pyridyl))-l,3-thiazole 


155 


4. [2-(4-ethyl-3-pyridyl)- 1 ,3-thiazol-4-yl]benzenecarbonitrile 


156 


2-(4-ethyl(3-pyridyl))-4-[4-(trifluoromethyl)phenyl]- 1 ,3-thiazole 


157 


2-(4-ethyl(3-pyridyl))-4-(4-phenylphenyl)-l,3-thiazole 


158 


1 -[2-(4-ethyl(3-pyridyl))( 1 ,3 -thiazol-4-yl)] -4-methoxyb enzene 


159 


(4-[2-(4-ethyl(3-pyridyl))(l^-thiazol-4-yl)]phenoxy}difluoromethane 



44 



WO 03/027085 



PCT/US02/30483 



Example # 


Compound Name 


160 


{4-[2-(4-e11iyl(3-pyridyl))(l,3-thiazol-4-yl)]phenoxy}trifluoromethane 


161 


2-(4-ethyl(3 -pyridyl))-4-(3-fluorophenyl)- 1 ,3-thiazole 


162 


4-(3-chlorophenyl)-2-(4-ethyl(3-pyridyl))-l ,3-tbiazole 


163 


4-(3-bromophenyl)-2-(4-ethyl(3-pyridyl))- 1 ,3-thiazole 


164 


3-[2-(4-ethyl-3-pyridyl)- 1 ,3-thiazol-4-yl]benzenecarbonitrile 


165 


2-(4-ethyl(3-pyridyl))-4-(3-nitrophenyl)-l,3-lMazole 


166 


4-cyclobutoxy-2-(3-pyridyl)-l,3-thiazole 


167 


4-cyclobutoxy-2-(4-methyl(3-pyridyl))-l,3-tbiazole 


168 


4-cycloheptyloxy-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


169 


4-cycloheptyloxy-2-(3-pyridyl)-l,3-thiazole 


170 


4-((2S)bicyclo[2.2. 1 ]hept-2-yloxy)-2-(3-pyridyl)- 1 ,3-thiazole 


171 


4-((2S)bicyclo[2.2.1]hept-2-yloxy)-2-(4-methyl(3-pyridyl))-l,3-thiazole 


172 


2-(4-methyl(3-pyridyl))-4-(phenylmethoxy)-l,3-thiazole 


173 


4-(phenylmethoxy)-2-(3 -pyridyl)- 1 ,3 -thiazole 


174 


4-(bicyclo[2.2. 1 ]hept-2-ylmethoxy)-2-(3-pyridyl)- 1 ,3 -thiazole 


175 


2-(4-ethyl(3 -pyridyl))-4-(2-fluorophenyl)- 1 ,3-thiazole 


176 


4-(2-chlorophenyl)-2-(4-ethyl(3-pyridyl))-l,3-thiazole 


177 


2-(4-ethyl(3-pyridyl))-4-(2-nitrophenyl)- 1 ,3-thiazole 


178 


1 -[2-(4-ethyl(3-pyridyl))(l ,3-thiazol-4-yl)]-2-methoxybenzene 


179 


2-(4-ethyl(3-pyridyl))-4-(2-naphthyl)- 1 ,3-thiazole 


180 


2-(4-ethyl(3-pyridyl))-5-methyl-4-phenyl-l,3-thiazole 


1.81 


4-( 4-chlorophenvlV2-f4-ethvlC3-pyridyl')>-5-methvl-l ,3-thiazole 


182 


4-(4-bromophenyl)-2-(4-ethyl(3-pyridyl))-5-methyl-l,3-thiazole 


183 


4-(3,4-dichlorophenyl)-2-(4-ethyl(3-pyridyl))- 1 ,3-thiazole 


184 


1 -[2-(4-ethyl(3-pyridyl))-5-methyl(l ,3-thiazol-4-yl)]-4-methoxybenzene 


185 


3-[4-(4-chlorophenyl)(l,3-thiazol-2-yl)]-4-methoxypyridine 


186 


2-(4-chloro(3-pyridyl))-4-(4-chlorophenyl)- 1 ,3-thiazole, hydrogen 
chloride 


187 


4-(4-chloro-3-nitrophenyl)-2-(4-ethyl(3-pyridyl))-l,3-thiazole 


188 


2-[2-(4-ethyl(3-pyridyl))(l ,3-thiazol-4-yl)]-l ,4-dimethoxybenzene 


189 


4-(2,4-dichlorophenyl)-2-(4-ethyl(3-pyridyl))- 1 ,3-thiazole 


190 


2-(4-cyclopropyl(3-pyridyl))-4-(4-phenylphenyl)- 1 ,3-thiazole 


191 


{4-[2-(4-cyclopropyl(3-pyridyl))(l,3-thiazol-4- 



45 



WO 03/027085 



PCT/US02/30483 



Example # 



192 



193 



194 



195 



196 



197 



198 



199 



200 



201 



202 



203 



204 



205 



206 



207 



208 



209 



210 



212 



213 



214 



215 



216 



217 



218 



219 



220 



221 



4-(4-cMorophenyl)-2-(4-cyclopropyl(3-pyridyl))-5-methyl- 1 ,3-thiazole 



4-(4-bromophenyl)-2-(4-cyclopropyl(3-pyridyl))-5-methyl- 1 ,3-thiazole 



Compound Name 



yl)]phenoxy} difluoromethane 



2-(4-cyclopropyl(3-pyridyl))-4-[4-(trifluoromethyl)phenyl]-- 1 ,3-thiazole 



{4-[2-(4-cyclopropyl(3-pyridyl))(l,3-thiazol-4- 
yl)]phenoxy } trifluoromethane 



2-(4-cyclopropyl(3-pyridyl))-5-methyl-4-phenyl- 1 ,3-thiazole 



1 -[2-(4-cyclopropyl(3-pyridyl))-5-methyl( 1 ,3-thiazol-4-yl)] -4- 
methoxybenzene 



4-[2-(4-cyclopropyl-3-pyridyl)- 1 ,3-thiazol-4-yl]benzenecarbonitrile 



4-(2,4-dimethylphenyl)-2-(4-ethyl(3-pyridyl))- 1 ,3-thiazole 



4-cyclohexyl-2-(4-cyclopropyl(3 -pyridyl))- 1 ,3 -thiazole 



4-cyclohexyl-5-methyl-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 



4-cyclohexyl-5-iodo-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 



4-cyclohexyl-2-[4-(2-methylpropyl)(3-pyridyl)]-l,3-thiazole 



4-(bicyclo[2.2.1]hept-2-ylmethoxy)-2-(4-methyl(3-pyridyl))-l,3-tWazole 



4-(4-chlorophenyl)-5-iodo-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 



4-(3,4-difluorophenyl)-5-iodo-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole 



4-(4-chlorophenyl)-5-ethyl-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 



4-(4-chlorophenyl)-2-[4-(2-methylpropyl)(3-pyridyl)]- 1 ,3-thiazole 



2-(4-butyl(3-pyridyl))-4-(4-chlorophenyl)-5-propyl-l,3-thiazole 



4-adamantanyl-2-(4-cyclopropyl(3-pyridyl))-l,3-thiazole 



4-(3-brom^h®ny^ 



3-[2-(4-cyclopropyl-3-pyridyl)-l,3-thiazol-4-yl]benzenecarbonitrile 



2-(4-cyclopropyl(3-pyridyl))-4-(2-nitrophenyl)- 1 ,3-thiazole 



4-(3,4-dichlorophenyl)-2-(4-cyclopropyl(3-pyridyl))- 1 ,3-thiazole 



2-(4-cyclopropyl(3-pyridyl))-4-(2-naphthyl)-l,3-thiazole 



1 -[2-(4-cyclopropyl(3-pyridyl))(l ,3-thiazol-4-yl)]-2-methoxybenzene 



4-(2,4-dimethylphenyl)-2-(4-cyclopropyl(3-pyridyl))- 1 ,3-thiazole 



2-[2-(4-cyclopropyl(3-pyridyl))(l,3-tMazol-4-yl)]-l,4-dimethoxybenzene 



4-(4-chloro-3-nitrophenyl)-2-(4-cyclopropyl(3-pyridyl))- 1 ,3-thiazole 



2-(4-cyclopropyl(3-pyridyl))-4-(2-fluorophenyl)-l,3-thiazole 



2-(4-methyl(3 -pyridyl))-4-(4-nitrophenyl)- 1 ,3-thiazole 
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Example it 


COinpOUEid NiiiiiG 


222 


4<5-cWoro(2-tMenyl))-2-(4-methyl(3-pyridyl))- 1 ,3-thiazole, hydrogen 
chloride 


223 


4-(3-chlorophenyl)-2-(4-cyclopropyl(3-pyridyl))- 1 ,3 -thiazole 


224 


4-(2-chlorophenyl)-2-(4-cyclopropyl(3-pyridyl))- 1 ,3-thiazole 


225 


2-(4-cyclopropyl(3-pyridyl))-4-phenyl-l,3-thiazole 


226 


2-(4-cyclopropyl(3-pyridyl))-4-(3-fluorophenyl)- 1 ,3-thiazole 


227 


2-(4-cyclopropyl(3-pyridyl))-4-(4-methylphenyl)- 1 ,3-thiazole 


228 


2-(4-cyclopropyl(3-pyridyl))-4-(3-nitrophenyl)- 1 5 3 -thiazole 


229 


2-(4-cyclopropyl(3-pyridyl))^-(4-iutrophenyl)-13-thiazole 


230 


4-(4-bromophenyl)-2-(4-cyclopropyl(3-pyridyl))- 1 ,3 -thiazole 


231 


2-(4-cyclopropyl(3-pyridyl))^-(3-pyridyl)-l ? 3-thiazole 


232 


2-(4-cyclopropyl(3-pyridyl))-4-(4-methyl^^^ 


233 


2-(4-eyclopropyl(3-pyridyl))-4-(2-pyridyl)- 1 ,3-thiazole 


234 


2-(4-cyclopropyl(3-pyridyl))-4-(4-pyridyl)- 1 ,3 -thiazole 


235 


2-(4-methyl(3-pyridyl))-4-(2-pyridyl)- 1 ,3-thiazole, 2,2,2-trifluoroacetic 
acid 


236 


4-(2,4-dimethylphenyl)-2-(4-methyl(3 -pyridyl))- 1 ,3-thiazole, bromide 


237 


2-(4-ethyl(3-pyridyl))-4-(3-pyridyl)-l,3-thiazole 




9 _ fA-{*th \A C\ -n vri H vl W-A-fd-m e*th vl nh pn v1 V 1 ^ -t"h i a "znl e. 
^ it cuiyu J ijy i iLiyi j j— *t— \* LLX^iiiy LyjLi^LLy i j l , m licizajiv 


239 


4-(4-bromophenyl)-2-(4-ethyl(3-pyridyl))-l,3-thiazole 


24U 


2-(4-etnyl(3 -pynuyl ) )-4-(4-mtropnenyi )- 1 ,o -tmazoie 




4-(2rl,orl-D enzo ,4-ej i ,4-aioxan-o-yi j-z-^-einyi^-pyriayi ))- 1 9 o - 


242 


2-(4-ethyl(3-pyridyl))-5-methyl-4-[4-(2-methylpropyl)phenyl]- 
thiazole 


243 


4-adamantanyl-2-(4-ethyl(3-pyridyl))-l,3--thiazole 


! 244 


4-(4-chlorophenyl)-2-(4-piperidyl(3-pyridyl))- 1 ,3-thiazole 


245 


4-(4-chlorophenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


246 


2-(4-butyl(3-pyridyl))-4-(4-chlorophenyl)- 1 ,3-thiazole 


247 


4-(4-chlorophenyl)-5-ethyl-2-(4-methyl(3-pyridyl))-l,3-thiazole 


248 


4-(4-cMorophenyl)-2-(4-methyl(3-pyridyl))-5-propyl- 1 ,3-thiazole 


249 


2-[4-(methylethyl)(3-pyrid 


250 


[4-(4-methyl(3-pyridyl))(l,3-to 
2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic acid 
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Compound Name 


251 


4-(4-cUorophenyl)-2-(4-piperazinyl(3-pyridyl))- 1 ,3-thiazole 


252 


{3-[4-(4-cMorophenyl)(l,3-^ 


253 


{3-[4-(4-cUorophenyl)(l,3-thi^ 


254 


(3-r4-(4-cMoronhenvlVl 3-thiazol-2-vlW4- 
pyridyl)} (methylpropyl)amine 


255 


4- ( 4-ch 1 orotVh en vl ^ -9 4-m nmh c\ \ n -4- vl ( 3 -nvri dvl YV- 1 3 -thi a 70I e 

r I ~ VsXXJLVSX vJXJXXV'XX V X 1 ^ V XJJLVX UAlV/JLiU T Jr 11 »/ L/YXAVXYXf # i j — ' 11 i iti/A 1 1 V/ 


256 


!3-r4-r4-chloror)henvlVl 3-thia7'ol-2-vl > i¥4-r)vridvnU4- 
fluorophenyl)amine 


257 


4- {3-[4-(4-chlorophenyl)- 1 ,3-thiazol-2-yl] -4-pyridyl} - 1 ,4- 
thiazaperhydroine 


258 


{3-[4-(4-cMorophenyl)(l ,3-t^ 


259 


2-(4-cyclopentyl(3-pyridyl))-4-phenyl- 1 ,3-thiazole 


260 


4-(2-chlorophenyl)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3-thiazole 


261 


4-(4-cMorophenyl)-2-(4-cyd^ 


262 


4-(4-bromophenyl)-2-(4-cyclopen^ 1 ,3-thiazole 


263 


2-(4-cyclopentyl(3-pyridyl))-^(2-iiitrophenyl)-- 1 ,3-thiazole 


264 


4^(2,4-dimethylphenyl)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3-thiazole 


265 


O_ro_/ A-pvnl nn en t vl ( ^ -nvri c\ vl ^ f 1 ^ -t Vm pi ttiI -4— vl Yl - 1 4-rl i m et Vi nv vKen 7ftn r 

^< v* ^ XT ^ J *-^'J X Ivl^Yl J 1. y^s \.LxXCL£j\J 1 ' I ^X yj X, » ^XIXXJ^UXW-A-Jf U^XX^rfWXXl/ 


266 


4-(2H,3H,4H-benzo[b]l,4-dioxepan-7-yl)-2-(4-cyclopentyl(3-pyridyl))- 
1,3-tniazole 


267 


4-[3,5-bis(trifluorome^ 

tniPtT/ile f 1 

IXXXCl^AJXV/, V_x 


268 


4-R 5-bis(tT.fluoromethv1V>h^ 3- 

i L^-* j—* vxo^lxxxjlciwx v/xxxvuxxjr xy ljxxwxx x j ^ i ^xxiv-fi-ixjr xv^uiijf i J\~ J ttJ J J 

thiazole, C 


269 


4-(2H,3H,4H-benzo[b] 1 ,4-dioxepin-7-yl)^2-[4-(methylethyl)(3-pyridyl)]- 
1,3-thiazole 


270 


2-[4-(methylethyl)(3 -pyridyl)^ 1 ,3-thiazole 


271 


1 — r 2-^ 4-cvclooentvir3-t)vridvl^i' 1 3-thiazoI-4-vl^l-2-mefhoxvberizene 


272 


/^r^-f^cvcloDentvlG-ovridvny 1 .3-thiazol-4- 
yl)]phenoxy } difluoromethane 


273 


{4-[2-(4-cyclopentyl(3-pyridyl))(l,3-tiuazol-4- 
yl)]phenoxy} trifluoromethane 


274 


2-(4-cyclopentyl(3-pyridyl))-4-(4-nitrophenyl)- 1 ,3-thiazole 


275 


4-(4-cUoro-3-iiitrophenyl)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3-thiazole 


276 


2-[4-(methylethyl)(3-pyri 1 ,3- 
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Compound Name 




LA XX ft f W i. & 


277 


^-iiicLiiuAy- 1 - \ j -ineinyi-z - L^~^meinyietnyi j(o-pynayl)j ( l , 3 -tniazol-4- 
yl)} benzene 


278 


1 -[2-(4-cyclopentyl(3-pyridyl))-5-methyl(l ,3-thiazol-4-yl)]-4- 
methoxybenzene 


279 


4-(3,4-dichlorophenyl)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3-thiazole 


280 


4-(2,4-dichlorophenyl)-2-(4-cyclopentyl(3-pyridyl))- 1 ,3~thiazole 




z-^-cyciopentyi(o-pynay^ 




^/f-cnioropnenyi)-z- {4-[2,2,2-tnnuoro- 1 -(tnfluoromethyl)ethyl](3- 
pyridyl)} - 1 ,3-thiazole 


283 


[2-(4-methyl(3-pyridyl))(l,3-thiazol-4-yl)]-N-(4- 
methylphenyl)carboxamide 


284 


N-cyclohexyl[2-(4-methyl(3-pyridyl))(l,3-thiazol-4-yl)]carboxamide 


285 


2-(4-methyl(3-pyridyl))(l,3-tbiazol-4-yl) moipholin-4-yl ketone 


286 


[2-(4-methyl(3-pyridyl))(l,3-thiazol-4-yl)]-N-benzamide 


997 
Zo / 


in -(4-metnoxyphenyl) [2-(4-methyl(3-pyndyl))( 1 ,3-thiazol-4- 
yl)]carboxamide 


Zoo 


Lz-(4-metoyl(3-pyndyl))(l,3-thiazoM-yl)]-N-(4-pyndyl)carboxa 


289 


N-bicyclo[2.2. 1 ]hept-2-yl[2-(4-methyl(3-pyridyl))(l ,3-thiazol-4- 

vl Yl cpirhn"X"?imirip 


290 


N-(3,4-difluorophenyl)[2-(4-methyl(3-pyridyl))(l,3-thiazol-4- 
yi^jcarDOxamiae, z,z,z -tnlruoroacetic acid 


291 


N-(3-cMoro^-fluorophenyl)[2-(4-methyl(3-pyridyl))(l,3-thiazol-4- 
yi^jcarooxamiae, z,z,z-uiiluoroacetic acid 


292 


4-(4- {[2-(4-metfiyl-3-pyridyl)^^ffiazol-4= — 

yijcarDonyi|piperazinyljDenzenecarbonitnle, 2,2,2-tnfluoroacetic acid 


293 


4-(4-cMorophenyl)piperazinyl 2-(4-methyl(3-pyridyl))(l ,3-thiazol-4-yl) 
rLcujxic, z,z ? z-iriijiioroaceiic acio 


294 


in - vo-cyanopnenyi^LZ-^-metnyi^J-pynaylJ 1 ? J -tniazol-4- 
yl)]carboxamide, 2,2,2-trifluoroacetic acid 


295 


i\-^z,-iuryimeuiyijLz-^H--memyi^-pynayl j j(l 5 3-tniazol-4- 
yl)]carboxamide, 2,2,2-trifluoroacetic acid 


296 


2-(4-methyl(3-pyridyl))(l 5 3-thiazol-4-yl) piperidyl ketone 


297 


N-(4-fluorophenyl)[2-(4-methyl(3-pyridyl))(l,3-thiazol-4- 
yl)]carboxamide 


298 


[2-(4-methyl(3-pyridyl))(l ,^ 
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Example # 


Compound Name 


299 


N-(4-cMorophenyl)[2-(^ 
yl)]carboxamide 


300 


4-[2-(4-phenyl-3-pyridyl)- 1 ? 3-tliiazol-4-yl]benzenecarbonitrile 


301 


difluoro {4-[2-(4-phenyl(3-pyridyl))(l ,3 -thiazol-4-yl)]phenoxy} methane 


302 


4-(4-ni trophenyl)-2-(4-phenyl(3 -pyridyl))- 1 ,3 -thiazole 


303 


4-(4-methylphenyl)-2-(4-phenyl(3-pyridyl))- 1 ,3-thiazole 


304 


2-(4-phenyl(3-pyridyl))-4-(4-pyrrolidinylphenyl)- 1 ,3-thiazole 


305 


4-(3-clilorophenyl)-2-(4-phenyl(3-pyridyl))-l 3 3-thiazole 


306 


4-(2-chlorophenyl)-2-(4-phenyl(3-pyridyl))- 1 ,3 -thiazole 


307 


3-[2-(4-phenyl-3-pyridyl)- 1 ,3-thiazol-4-yl]benzenecarbonitrile 


308 


4-(3-fluorophenyl)-2-(4-phenyl(3-pyridyl))-l,3-thiazole 


309 


4-(2-fluorophenyl)-2-(4-phenyl(3-pyridyl))- 1 ,3-thiazole 


310 


4-(3-nitrophenyl)-2-(4-phenyl(3-pyridyl))- 1 ,3-thiazole 


311 


4-(2-nitrophenyl)-2-(4-phenyl(3-pyridyl))- 1 ,3-thiazole 


312 


4-(3-bromophenyl)-2-(4-phenyl(3-pyridyl))- 1 ,3-thiazole 


313 


2-(4-phenyl(3-pyridyl))-4-[4-(trifluoromethyl)phenyl]-l,3-thiazole 


314 


4-[4-(methylethyl)(3-pyridyl)]-2-(4-phenyl(3-pyridyl))-l,3-thiazole 


315 


2-(4-phenyl(3-pyridyl))-4-(3-pyridyl)-l,3-thiazole 


316 


4-(4-methyl(3-pyridyl))-2-(4-phenyl(3-pyridyl))-l,3-thiazole 


317 


2-(4-phenyl(3-pyridyl))-4-(2-pyridyl)- 1 ,3-thiazole 


318 


2-(4-phenyl(3"pyridyl))-4-(4-pyridyl)- 1 ,3-thiazole 


319 


4- { 2- [4-(4-fl uoroph enyl)-3 -pyridyl] -1,3 -thiazol-4-yl } benzenecarbonitrile 


320 


4-(4-fluorophenyl)-2-[4-(4-fluorophenyl)(3-pyridyl)]- 1 ,3-thiazole 


321 


4-(4-chlorophenyI)-2-[4-(4-fluorophenyl)(3-pyridyl)]-l,3-thiazole 




^,-[_*+-^ < T-iiuL>rupi iciiy i jyD )j y l iu.y i ^j— *t-^*t— jlu.ll ujjJLicjuLyi ) i ,-?-u.ii<tz.uic 




yl) } phenoxy)methane 


324 


2-[4-(4-fluorophenyl)(3-p3Tidyl)]-4-[4-(trifluoromethyl)phenyl]-l,3- 
thiazole 


325 


4-(3-fluorophenyl)-2-[4-(4-fluorophenyl)(3-pyridyl)]-l,3-thiazole 


326 


4-(3-chlorophenyl)-2-[4-(4-fluorophenyl)(3-pyridyl)]- 1 ,3-thiazole 


327 


3- {2-[4-(4-fluorophenyl)-3-pyridyl]- 1 ,3-thiazol-4-yl}beirzenecarbonitrile 


328 


4-(3,4-dichlorophenyl)-2-[4^ 
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Compound Name 


329 


4-[2-(4-cyclopropyl-3-pyridyl)- 1 3-thiazol-4-yl]berizenecarbonitrile, 
hydrogen chloride 


330 


4-(tert-butyl)-2-(4-propyl(3-pyridyl))-l,3-thiazole 


331 


2-(4-propyl(3-pyridyl))-4-[4-(M 


332 


4-(2-naphthyl)-2<4-propyl(3-pyridyl))-l,3-thiazole 


333 


4-(3-chlorophenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


334 


4-(2-chlorophenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


335 


4-(4-bromophenyl)-2-(4-propyl(3-pyridyl)> 1 ,3 -thiazole 


336 


4-(3-bromophenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


337 


4-phenyl-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


338 


4<4-bromophenyl)-5-methyl-2-(4-propyl(3-pyridyl))-13-thiazole 


339 


trifluoro {4-[2-(4-propyl(3-pyridyl))(l ,3-thiazol-4-yl)]phenoxy}methane 


340 


4-(2 ? 4-dimethylphenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


341 


4-(4-phenylphenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


342 


3-[2-(4-propyl-3-pyridyl)- 1 ,3-thiazol-4-yl]benzenecarbonitrile 


343 


4-methoxy-H2-(4-propyl(3-pyridyl^ 


344 


4-(2-fluorophenyl)-2-(4-propyl(3-pyridyl))-l ? 3-thiazole 


345 


4-(4-fluorophenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


346 


4-(4-methylphenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


347 


difluoro {4-[2-(4-propyl(3-pyridyl))(l ,3 -thiazol-4-yl)]phenoxy} methane 


348 


2-methoxy- 1 - [2-(4-propyl(3 -pyridyl))( 1 ,3 -thiazol-4-yl)]benzene 


349 


4-(3-nitrophenyl)-2-(4-propyl(3-pyridyl))-l 5 3-thiazole 


350 


4-(2-nitrophenyl)-2-(4-propyl(3 -pyridyl))- 1 ,3-thiazole 


3D I 


^-^-metnyi-3-pnenyiisoxazoi-4-yi j-z-^-propyl^-pyndyr))- 1 ,3-tniazole 


352 


4-[2-(4-methyl-3-pyridyl)-l,3-thiazol-4-yl]benzoic acid, N, hydrogen 
cnioricie 


353 


4-[2-(4-methyl-3-pyridyl)-l ,3-tWazol-4-yl]benzenecarbonitrile, 4- 
mcinyiueiizcnesuiionic acid 


354 


4-[2-(4-methyl-3-pyridyl)- 1 ^-tMazol^-ylJbenzenecarbonitrile, 
methanesulfonic acid 


355 


4-[2-(4-methyl-3-pyridyl)- 1 ? 3-thiazol-4-yl]benzenecarbonitrile 5 
(lZ)ethene-l,2-dicarboxylic acid 


356 


4-[2-(4-methyl-3-pyridyl)-l,3-tMazol-4-yl]benzenecarbonitrile, hydrogen 
chloride 
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Example # 


Compound Name 


357 


4-[2-(4~methyl-3 -pyridyl)- 1 3-tMazoM-yl]benzenecarboxairudine 


358 


5-[2-(4-methyl-3-pyridyl)- 1 3-tMazol-4-yl]thiophene-2-carbonitrile, 
2,2,2-trifhioroacetic acid 


359 


2-[4-(4-fluorophenyl)(3-pyridyl)] -4-(3-nitrophenyl)- 1 ,3 -thiazole 


; 360 


4-(2,4-dicWorophenyl)-2-[4-(4-fluorophenyl)(3-pyridyl)]- 1 ,3-thiazole 


361 


3-[2-(4-propyl-3-pyridyl)-l ,3-tMazol-4-yl]phenyl benzoate 


362 


4-[2^4-propyl-3-pyridyl)-l 5 3-tWazol^yl]beiizenecarbonitrile 


363 


4-(4-nitrophenyl)-2-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


364 


4-(4-cMorophenyl)-5-(4-methylphenyl)-2-(4-propyl(3»pyridyl))- 1 ,3- 
thiazole 


365 


4- {2-[4-(tert-butyl)-3-pyridyl]- 1 5 3-thiazol-4-yl}benzenecarbonitrile 


366 


3- {2-[4-(tert-butyl)-3-pyridyl]- 1 , 3 -thiazol-4-yl } benzenecarbonitrile 


367 


2-[4-(tert-butyl)(3-pyridyl)]^K4-fluorophenyl)-l,3-thiazole 


368 


2^4-(tert-butyl)(3-pyridyl)]-4-(3-fluorophenyl)-l,3-thiazole 


369 


2-[4-(tert-butyl)(3-pyridyl)]-4-(4-iiitrophenyl)- 1 ,3-thiazole * 


370 


2-[4-(tert-butyl)(3-pyridyl)]-4-(4-chlorophenyl)-l 5 3-thiazole 


371 


2-[4-(tert-butyl)(3-pyridyl)]-4-(2-chlorophenyl)- 1 ,3-thiazole 


372 


2-[4-(tert-butyl)(3-pyridyl)]^(3-chlorophenyl)-l 5 3-thiazole 


373 


4K2,4-dicmorophenyl)-2-[4Ktert-butyl)(3-pyridyl)]-l,3-thiazole 


374 


2-[4-(tert-butyl)(3-pyridyl)]-4-(4-bromophenyl)- 1 ,3-thiazole 


375 


2-[4-(tert-butyl)(3-pyridyl)]-4-(3-bromophenyl)- 1 ,3-thiazole 


376 


2-[4-(tert-butyl)(3-pyridyl)]-4-(4-bromophenyl)-5-methyl-l ? 3-thiazole 


377 


2-[4-(tert=bu^ 


378 


2-[4-(tert-butyl)(3-pyridyl)]-4-(2,4-dimethylphenyl)-l ? 3-thiazole 




z-[4-(tert-Dutyi ^o-pynoyi jj-4-[4-^niiiuoromeuiyi /pnenyij- 1 ,j>-iiiiazoie 


1 OA 


(4- |z-[4-(tert-Dutyi ^j-pynayi jj^i ,o-iniazoi-4- 
yl) } phenoxy)difluoromethane 


381 


(4- {2-[4-(tert-butyl)(3-pyridyl)](l ,3-thiazol-4- 
yl)}phenoxy)trifluoromethane 


382 


l-{2-[4-(tert-butyl)(3-pyridyty^^ 


383 


1 . {2-[4-(tert-butyl)(3-pyridyl)](l ,3-thiazol-4-yl)} -2-methoxybenzene 


384 


2~[4-(tert-butyl)(3-pyridyl)]-4-(4-pyrrolidinylphenyl)- 1 ,3-thiazole 


385 


2-[4-(tert-butyl)(3-pyridyl)]-4-phenyl- 1 ,3-thiazole 
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Compound Name 


386 


2-[4-(tert-butyl)(3-pyridyl)]-4-(4-chloro-3-mtrophenyl)- 1 ,3-thiazole 


387 


2-[4-(tert-butyl)(3-pyridyl)]^-(4-methyl(3-pyridyl))-l 9 3-thiazole 


388 


[2-(4-methyl(3-pyridyl))(l,3-thiazol-4-yl)]-N-piperidylcarboxamide, 
2,2,2-trifluoroacetic acid 


389 


2-[4-(methylethyl)(3-pyridyl)]-4-(3-tbienyl)-l ,3-thiazole, bromide 




z-^cyciopropyl(3-pynayl>)-4-(3-tnienyl)- 1 ,3-thiazole, bromide 


391 


4-(4-methyl(3-pyridyl))-2-[4-(methylethyl)(3-pyridyl)]-l,3-thiazole, 
z,z, z-triiiuoroacetic acid, z,z,z-uiiruoroacetic acid 




2-L4-^metnyletnyl)(i-pynayl)J-4-(5,5,8,8-tetramethyl(2-5,6,7,8- 
tetrahydronaphthyl))-l,3-thiazole, 2,2,2-trifluoroacetic acid 




4 -L^-C^ 5 4-dicWorophenyl)isoxazol-5-yl]-2-(4-cyclopropyl(3-p 
thiazole, 2,2,2-trifluoroacetic acid 


394 


2-(4-ethyl(3-pyridyl))-4-(3-thienyl)-l,3-thiazole, bromide 


395 ■ 


4-(3-faryI)-2-[4-(methyle^^ 2,2,2- 
trifluoroacetic acid 


396 


2-(5-bromo(3-pyridyl))-4-(3-fluorophenyl)- 1 ,3-thiazole 


397 


2-(5-bromo(3-pyridyl))-4-(3-chlorophenyl)-l,3-thiazole 


398 


4-(2,4-dimethylphenyl)-2-(5-bromo(3-pyridyl))- 1 ,3-thiazole 


399 


2-[4-(tert-butyl)(3-pyridyl)]-4-(2-bromophenyl)- 1 ,3-thiazole 


400 


z -^icri -Duiyi^^j pynuyi^j-^-^z-iiiiropnenyij-i,o-tliiazole I 


401 


2-[4-(tert-butyl)(3-pyridyl)]-4-(3-nitrophenyl)-l,3-thiazole 


A(Y) 
H-UZ 


4-(j,4-aichlorophenyl)-2-[4-(tert-butyl)(3-pyndyl)]- 1 ,3-thiazole 


403 


1 - {2-[4-(tert-butyl)(3-pyridyl)]-5-methyl(l ,3-thiazol-4-yl) } -4- 
methoxyhenypn f* 


ACsA 
HUH 


z-L4-(tert-butyl)(j>-pyndyl)l-5-mefo^ 
thiazole 


405 


2-[4-(tert-butyl)(3-pyridyl)]^ 
thiazole 


406 


4-(tert-butyl)-2-(5-bromo(3-pyridyl))-l,3-thiazole 


407 


2-(5-brorno(3-pyridyl))-4-(3-pyridyl)-l,3-thiazole 


408 


2-[4-(tert-butyl)(3-pyridyl)]-5-methyl-4-phenyl- 1 ,3-thiazole 


409 


4-(2-{4-[(dimethylamino)m^ 
yl)benzenecarbonitrile 


410 


4-(2- {4-[(4-methylpiperazinyl)methyl]-3-pyridyl} -1 ,3-thiazol-4- 
yl)benzenecarbonitrile, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 
acid, 2,2,2-trifluoroacetic acid 
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Compound Name 


411 


4-[2-(4- {[4-(methylethyl)piperazinyl]methyl> -3-pyridyl)- 1 ,3-thiazol-4- 
yl]benzenecarbonitrile, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 

or»i 11 9-fri"flnnmaf*6 :k tir». artiH 


*t 1Z 


A. XI J /L-rt\\\j\-^-r\\rr\(\\jX\-\ ^-fhia7o1-4-vllbenzenecarboiiitrile. 
methanesulfonic acid 


413 


4-[2-(4-cyclopropyl-3-pyridyl)- 1 ,3-thiazol-4-yl]benzenecarbonitrile 5 


414 


diethyl {3-[2-(4-methyl(3-pyridyl))(l ? 3-thiazol-4-yl)]phenyl} amine 


415 


4. {2^4-(pyrrolidinylmethyl)-3-pyridyl]-l ,3-thiazol-4- 
yl}benzenecarbonitrile, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 
acid 


416 


4. {2-[4-(imidazolylmethyl)-3-pyridyl]- 1 ,3-thiazol-4- 
yl}benzenecarbonitrile, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 
acid 


417 


4. {2-[4-(morpholin-4-ylmethyl)-3-pyridyl]- 1 ,3-thiazol-4- 
yI}benzenecarbonitrile, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 
acid 


418 


4_(2- {4-[(4-(4-pyridyl)piper^ 

yl)benzenecarbonitrile, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 
acicl, z,~,z-tniiuoroaceiic aciu, z,z,z--itiiiuui uaucuL 


419 


4-[2-(4- { [(2-methoxyethyl)amino]methyl} -3-pyridyl)- 1 ,3-thiazol-4- 
yl]benzenecarbonitrile 


420 


4. {2-[4-( {[2-(dimethylanuno)ethyl]amino}methyl)-3-pyridyl]-l,3- 
uiiazoi-^f-yi / DenzenecarDoiuuiie 


421 


4.(2- {4-[(methylamino)methyl]-3-pyridyl} - 1 ,3-thiazol-4- 
yj jDcnzenecarooiiiiriic 


4-22 


4-(-2-^4-[(ethylamino)met^ 

yi joenzcnecm Doniiiiic 


423 


4-[2-(4- { [(methyl ethyl) amino]methyl} -3 -pyridyl)- 1 ,3-thiazol-4- 
yij Denzenecdr DuiiiLiiic 


424 


2-(2-fluorophenyl)-4-(4-methyl(3-pyridyl))- 1 ,3-thiazole, hydrogen 
ciiionuc 


425 


2-(3-fluorophenyl)-4-(4-methyl(3-pyridyl))-l,3-thiazole, hydrogen 

UI11UI1U.C 


426 


3-methoxy-l-[4-(4-methyl(3-pyridyl))(l,3-thiazol-2-yl)]benzene, 
hydrogen chloride 


427 


2-(2,4-dichlorophenyl)-4-(4-methyl(3-pyridyl))- 1 ,3-thiazole, hydrogen 
chloride 


428 


4-(4-methyl(3-pyridyl))-2-[4-(trifluoromethyl)phenyl]-l,3-thiazole, 
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Example # 


Compound Name 




hvdroeen chloride 


429 


2-(2-cMorophenyl)^-(4-methyl(3-pyridyl))-l,3-tW 
chloride 


430 


2-(3 -cMorophenyl)^-(4-methyl(3-pyridyl))- 1 ,3 -thiazole, hydrogen 

chlorifif* 

l/XXX V-/JL 1VJ.\_/ 


431 


2-(3-cMoro-4-fluorophenyl^ 

iljrUHJgwJJL ^1-UAJl ILiC 


432 


2-(2,3-dihydrobenzo[b]furan-5-yl)-4-(4-methyl(3-pyridyl))- 1 ,3-thiazole, 


433 


2-(2 ? 3-dicMorophenyl)-4-(4-methyl(3-pyridyl))- 1 ,3-thiazole, hydrogen 

CdlUJl JLU.C 


4^4 


^t-^H—uicuiy i^o -pynuyi ) xnetnyipnenyi i ,o - iniazoie, nyurogen 
chloride 


4T> 


^-V^"iJuuro^-mcuiyipiicnyi ^-H-^-iiieLnyi^ -pynciyi ) )- 1 , J-uiiazoie, 
hydrogen chloride 


436 


2<4-(tert-butyl)pheny^^ 


4^7 


z-meuioxy- 1 - L^-^-meTnyi^j>-pyriayi ) )yi ,3 -miazoi-z-yi )] oenzene, 
hydrogen chloride 


AIR 


H-^-memyi^-pynayi 7 ^-z-^z-napnuiyi )- 1 ,3-uiiazoie, nyorogen cnionae 


439 


(4-fluorophenyl)[4-(4-methyl(3-pyridyl))( 1 ,3-thiazol-2-yl)] amine, 
hvdroffen chloride 


440 


(4-cMorophenyl)[4-(4-methyl(3-pyridyl))(l,3-tWazol-2-yl)]amine, 

11 y cu. u ^ cii uiiiciiivic 


441 


(4-methoxyphenyl)[4-(4-meth^ 
iiycirc/gcii L'liiuriu.c 


442 


[4-(4-metEyr(3-pyridyl))( 1 ? 3-ttaazol^^7]^3-pyndylarnuierhydrogen 


443 


(2-fluorophenyl)[4-(4-meth^^ 

h vyi ro opn chlofiHp 

lljr VXX Wc^^/XJL wXXX VJX X VXt* 


444 


(2-chlorophenyl) [4-(4-methyl(3-pyridyl))( 1 ,3-thiazol-2-yl)] amine, 

hvH'roo'Pn chlrvridp 

XX y *JX vrc£V/14. V-'AXi. WX XvJ.t' 


445 


/ ^ «.pV> 1 oronh pnvl ^ F4— f 4—m eth vl ( ^ -■n\/ri rl \/1 \\( 1 ^ -thi a nrrA\ orninp 
V,-^ v^xxxwiv^jjiic?xx > yxyj_ 4 T - ^'T xxxtrLixyi^j jpy 1 ILi y 1 / )\ 1 >J U ii<x^t>i" , ^~y i^j/^i 1 1 f ilv^ 

hydrogen chloride 


446 


ethyl 4-{[4-(4-methyl-3-pyridyl)-l,3-thiazol-2-yl]amino}benzoate^ 
hydrogen chloride 


447 


4-(4-metxiyl(3-pyridyl))-2-(2»nitxophenyl)-l 5 3-thiazole ? hydrogen chloride 


448 


4-(4-me1hyl(3-pyridyl))-2-(3-nilTOphenyl)-l3-thiazole, hydrogen chloride 
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Example # 


Compound Name 


440 


4-/"4— metTi vl^^-nvriH nifrnnlienvl^-l 3~trria7H")le hvdroeen chloride 


450 


(3-fluorophenyl)[4-(4-methyl(3-pyridyl))(13-tliiazol-2-yl)]amirie, 

iiyuiugciJ. vijjajijaj.C' 


451 


(2-metlioxyphenyl)[4-(4-m^^ 

Vi x tA opti pTilr^ri Hp 


452 


methyl[4-(4-methyl(3-pyridyI))(l ,3-thiazol-2-yl)]phenylamine, hydrogen 


453 


dimethyl(4-{[4-(4-methyl(3-pyridyl))(l,3-thiazol-2- 
yi^joiniiio j-pncnyi^diiiiiie 5 nyarogen uih urine 


454 


[4-(4-methyl(3-pyridyl))(l 9 3^ 
nynrogen ciuonae 


455 


4-chloro-l- {[4-(4-methyl(3-pyridyl))(l 5 3-thiazol-2-yl)]methoxy}benzene, 
nyarogen cnionae 


456 


4-{[4-(4-methyl-3-pyridyl)^^ 
nyarogen cmonae 


457 


[4-(4-methyl(3-pyridyl))(l ,3-thiazol-2-yl)]phenylamine 5 hydrogen 
cnionae 


458 


(3 ? 5-dichlorophenyl)[4-(4-methyl(3-pyridyl))(l ,3-thiazol-2-yl)] amine, 
nyarogen cmonae 


459 


4- { [4-(4-mefhyl~3-pyridyl)-l ,3-tWazol-2-yl]amino}benzoic acid, 2,2,2- 
uiiiuoroaceuc acia 


460 


2-chloro- 1 - {[4-(4-methyl(3-pyridyl))(l ,3-ttoazol-2-yl)]methoxy}benzene, 
z ? z,z-\Tiiiuoro acetic acia 


461 


l-methoxy^-[4-(4-methyl(3-pyridyl))(l ? 3-thiazol-2-yl)]-2-mtrobenzene, 
nyarogen cmonae 


462 


2-[2,6-dicWoro-4-(trifiuo 1 ,3- 




lind-ZOlC, IiyLilUgCIl dUUIlClC 




4-.l'4-m pfh \r\C\ -n vri H vl YW9 - T ^ -Ytri fl n 1 nrnm pfh vl Ynh pn v1~I - 1 ^ -fh i a 7n1 p 

hydrogen chloride 




9 - T "3 S -hi <2 f tri fin nrnm pth vl ^Wh pn vl 1 -<4--f 4— m pth vl -nvri H vl Yi- 1 ^ -th i R70I e 

hydrogen chloride 




0_-i cay a ^nl -^>-v1 4-m pfH vl i^-r>vrif1 v1^- 1 ^-tlripiTTVIp hvrlro orp,n nh1n*riHp 

loUAuZ/UJl nj y J IT JJJt/U.Jj' J^«y LI jf J 1U.J J 1 / 1 UliCIZivJLwj JJ-Jf LX1 w g wJA V/111L/JL xvi-w 


466 


4-(4-rnethyl(3 -pyridyl))-2-(4-phenylphenyl)- 1 ,3-thiazole, hydrogen 
chloride 


467 


(2 3 4-dimethoxyphenyl)[4-(4-methyl(3-pyridyl))(l 5 3- 
hydrogen chloride 


468 


(2 5 5-dimethoxyphenyl)[4-(4-methyl(3-pyridyl))(l,3-tM 
hydrogen chloride 
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JUsA«*lAJLpiC TT 


v^ujLujpvu.uiu i> amc 


469 


(3-methoxyphenyl)[4-(4-methyl(3-pyridyl))(l ? 3-tMazo 
nyarogen uxuuriu-c 


470 


4-(4-methyl(3-pyridyl))(13-tW 
lyarogen cnionae 


471 


ethyl 3-{[4-(4-me1hyl-3-pyri^^ 
lyarogen cmonac 


472 


3-{[4-(4-methyl-3-pyridyl)-l ? 3-thiazol-2-yl]amm 
lydrogen chloride 


473 


[4-(4-methyl(3-pyridyl))(l,3-thiazol-2-yl)][4- 
ijDnenyimetnoxyjpnenyij amine, nyarogeti cnionae 


474 


2-(2-clilorophenyl)-5-ethyl- 1 -[4-(methylethyl)phenyl]iinidazole-4- 
carboxylic acid 


475 


4-methoxy- 1 - [4-(4-methyl(3-pyridyl))( 1 ,3 -thiazol-2-yl)]benzene ? 
hydrogen chloride 


476 


2-{4-[4-(4-methyl(3-pyridyl))(l,3-lMazol-2-yl)]pheaoxy}-5-- 
(trifluoromethyl)pyridine, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 
acid 


477 


2-(4-chlorophenyl)-4-(4-methyl(3-pyridyl))- 1 ,3-thiazole, hydrogen 
chloride 


478 


4- {4- [4-(4-methyl-3-pyridyl)- 1 ,3-thiazol-2-yl]phenyl} -1 ,2,3-thiadiazole, 
hydrogen chloride 


479 


2- {4-[(4,5-dichloroimidazolyl)methyl]phenyl} -4-(4-methyl(3 -pyridyl))- 
1,3-thiazole, hydrogen chloride 


480 


2,4-bis(4-methyl-3-pyridyl)-l,3-tiiiazole 5 hydrogen chloride, hydrogen 
chloride 


481 


(4-chloro-2-methoxyphenyl) [4-(4-methyl(3-pyridyl))( 1 ,3-thiazol-2- 




yl)] amine, hydrogen chloride 


482 


(5-fluoro-2-methylphenyl)[4-(4-methyl(3-pyridyl))(l,3-thiazol-2- 
yiyj amine, nyarogen cnionae 


483 


(2,4-dichlorophenyl)[4-(4-methyl(3-pyridyl))( 1 ,3-thiazol-2-yl)] amine, 
nyarogen cnionae 


484 


(2,4-difluorophenyl)[4-(4-metl^ 
nyarogen cnionae 


485 


[4-(4-methyl(3-pyridyl))(l ,3-thiazol-2-yl)] [3- 
^trifliinrnmptVivl^nbpnvll amine hvdrocren chloride 

l LL XXXIXUX UlllwUl Y X /L/J.lvXXJr X J dAXXXXXV', XX J \Xi* \J gvll WXXX Vi iUv 


486 


[4-(4-methyl(3-pyridyl))(l ,3-thiazol-2-yl)] [4- 
(trifluoromethyl)phenyl]amine, hydrogen chloride 


487 


[4-(4-methyl(3-pyridyl))(l,3-thiazol-2-yl)][2- 
(trifluoromethyl)phenyl]amine, hydrogen chloride 
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iLx ample w 


Lompounu jxame 


4&o 


one, hydrogen chloride 


489 


4-[4-(4- me thyl-3-py^ 
chloride 


490 


4_[4_(4_ me thyl-3-pyridyl)-l^ 


491 


2-(4-cyclopropyl(3-pyridyl))-4-(3-nitrophenyl)- 1 ? 3-thiazole 


492 


[4<4-methyl(3-pyridyl))(l>tta^ 
hydrogen chloride 


493 


(2-fluorophenyl)[4-(4-methyl(3-pyridyl))(l ,3-thiazol-2-yl)] amine 


494 


[4-(4-methyl(3-pyridyl))(13-thia2ol-2-yl)]phenylamine 


495 


methyl[4-(4-methyl(3-pyridylM 


496 


(4-fluorophenyl)[4<4-me^ 


497 


2-(2-fluorophenyl)-4-(4-methyl(3-pyridyl))-13-thiazole 


498 


4-(4-methyl(3-pyridyl))-2-[4-(trifluorometliyl)phen ,3-thiazole 


499 


2-(2 5 4-dichlorophenyl)-4-(4-methyl(3-pyridyl))- 1 ,3-tbiazole 


500 


2-methoxy-l-[4-(4-methyl(3-pyri^^ 


501 


4-(4-methyl(3-pyridyl))-2-(2-naphthyl)- 1 ,3-thiazole 


502 


(4-cMorophenyl)[4-(4-metiiyl(3-pyridyl))(l,3-thiazol-2-yl) 


503 


f4-me1±LOXYDhenvDr4-(4-methyl(3-pyridyl))(l3-M 


504 


[4.(4- me ihyl(3-pyridyl))(l J 3-thiazol-2-yl)]-3-pyridylainine 


505 


L4-(4-metnyl(J-pyndyl _)X 1 > J-tniazoi-z-yijj oenzyiamine 


506 


[(4-mettioxypnenyl jmetnyl J |4-(4-metnyno -pynayijx i , j -inidzoi-z- 
yl)]amine 


507 


[4-(4-methyl(3-pyridyl))(l,3-thiazol-2-yl)][(4- 
methylphenyl)methyl]amine 


508 


[(4-chlorophenyl)methyl] [4-(4-methyl(3 -pyridyl))( 1 ,3-thiazol-2-yl)] amine 


509 


(diphenylmemyl)[4<4-memyl(3-pyridyl))(i3-tMazol-2-yl)]amine 


510 


[4_(4_ me thyl(3-pyridyl))(l,3-tWazol-2-yl)](2-phenylethyl)amine 


511 


cyclohexyl[4-(4-methyl(3-pyridyl))( 1 ,3-tmazol-2-yl)]amine 


512 


[4-(4-methyl(3-pyridyl))(l,3-tmazol-2-yl^^ 


513 


[4<4-memyl(3-pyridyl))(l,3-tWazol-2-yl)3(2-piperidylemyl)amine 


514 


butyl[4^4-memyl(3-pyridyl))(l,3-thiazol-2-yl)]amine ) 2,2,2- 
trifluoroacetic acid 


515 


(2-furymiethyl)[4<4-methyl(3-pyridyl))(l,3-Mazol-2-yl)]amine, 2,2,2- 
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Example # 


Compound Name 




trifluoroacetic acid 


516 


[4_(4. me tliyl(3-pyridyl))(13-lMazol-2-yl)](oxolan-2-ylmethyl)amine, 
2,2,2-trifluoroacetic acid 


517 


[4-(4-methyl(3-pyridyl))(l 3-tMazol-2-yl)](2-moipholm-4-ylethyl)amine 5 

2,2,2-trifluoroacetic acid 2 2 ^-trifhinrnflr^tir arMfl 


518 


dimethvlf3-fr4-r4-methvir3-nvridv1^n 

yl)]amino}propyl)amine, 2,2,2-trifluoroacetic acid, 2,2,2-trifluoroacetic 
acid 


519 


2-(4-cMorophenyl)-5-ethyM^ 


520 


2-(4-cWorophenyl>5-[4-(2-metliylpropyl)(3-pyridyl)]-13 


521 


5-cWoro-2-(4-cMorophenyl)-4-(4-methyl(3-pyridyl))- 1 ,3-thiazole 


522 


[6-(2 ? 6-difluorophenyl)(3a-hydroimidazolo[ 1 ,2-e]pyrimidin-4-yl)](3- 
methoxyphenyl)amine 


523 


t pi^py^w pynuyi/^ -z -i/Hpynayij-i,^-tmazoie 


524 


mLropnenyi^~^-^-propyi^-p3rnaylj)-l,3-uuazole 


525 


z, ^ liiLrupnenyi j-^-^-propyi^j -pyridyl ) ) - i , 3 -tniazole 


526 


t \.H-propyi-j-pynayi^-i,o-imazoi-z-yljDenzenecarbomtrile 


527 


2-phenyl-4-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


528 


2-(4-chlorophenyl)-4-(4-propyl(3-pyridyl))- 1 ,3-thiazole 


529 


4-(4-propyl(3-pyridyl))-2-(3-thienyl)- 1 ,3-thiazole 


530 


4-(4-propyl(3-pyridyl))-2-(2-thienyl)-l,3-thiazole 


531 


2-(5-nitro(3-thienyl))-4-(4-propyl(3-pyridyl))-l,3-thiazole 


532 


4-(4-propyl(3-pyridyl))-2-pyrazin-2-yl- 1 ,3-thiazole 


533 


4-(4-propyl(3-pyridyl))-2-[4-(trifluoromethyl)(3-pyridyl)]- 1 ,3-thiazole~ 


534 


3-[4-(4-methyl-3-pyridyl)-l ,3-thiazol-2-yl]benzenecarbonitrile, 2,2,2- 
trifluoroacetic acid 


535 


4-[4-(4-methyl-3-pyridyl)-l,3-tWazol-2-yl]benzenecarboxarmdine 


536 


4-(4-methyl(3-pyridyl))-2-pyrazm-2-yl-l,3-thiazole 


537 


4-(4-methyl(3-pyridyl))-2-(2-thienyl)-l,3-thiazole 


538 


4-(5,5,8,8-tetramethyl(2-5,6,7,8-tetrahydronaphthyl))-2-[4- 
(trifluoromethyl)(3-pyridyl)]-l,3-thiazole, 2,2,2-trifluoroacetic acid 


539 


4-(4-methyl-3-pyridyl)-l,3-thiazole-2-ylamine, hydrogen chloride 


540 


4-[4-(4-methyl-3-pyridyl)-13-thiazol-2-yl]benzenecarbonitrile, 
methanesulfonic acid 
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Example # 


Compound Name 


^/i 1 


a fA r^u^trifliiorrirnptfiv'l^-'^-'nwirlvll-l 3-tliifl7o1-2-v1 1-benzenecarbonitrile 


542 


24soquinolyl"4-[4-(methylethyl)(3~pyridyl)]-l ,3-thiazole, 2,2,2- 
uiiiuoro acetic ctuiu 


543 


2<2,6-dicmoro(4-pyridyl))-444-(methylethyl)(3-pyridyl)]-l,3-thiazole, 
z,z, z-uinuoroaceiic aciu 


544 


2-(3-chlorophenyl)-4-(4-ethyl(3-pyridyl))-l,3-thiazole, 2,2,2- 
trifluoroacetic acid 


545 


2-(3-chlorophenyl)-4-(4-cyclopropyl(3-pyridyl))- 1 ,3-thiazole, 2,2,2- 
trifluoro acetic acid 


546 


2-(3-cmorophenyl)-4-[4<methylethyl)(3--pyridyl)]- 1 ,3-thiazole, 2,2,2- 
trifluoroacetic acid 


547 


4-(4-cyclopropyl(3-pyridyl))-2-phenyl- 1 ,3-thiazole, 2,2,2-trifluoroacetic 
acid 


548 


4-[4-(methylethyl)(3-pyridyl)]-2-phenyl-l ,3-thiazole, 2,2,2-trifluoroacetic 
aciu 


549 


2-(4-cmorophenyl)-4-(4-ethyl(3-pyridyl))-l,3-thiazole, 2,2,2- 
trifluoroacetic acid 


550 


2-(4-cMorophenyl)-4-[4-(meth^ ,3-thiazole, 2,2,2- 
trifluoroacetic acid 


551 


4-(4-ethyl(3-pyridyl))-2-(3-iiitrophenyl)-l,3-thiazole, 2,2,2-trifluoroacetic 
acid 


552 


2-(4-chlorophenyl)-4-(4-cyclopropyl(3-pyridyl))- 1 ,3 -thiazole, 2,2,2- 
trifluoroacetic acid 


553 


4-(4-cyclopropyl(3-pyridyl))-2-(3-nitrophenyl)-l ,3-thiazole, 2,2,2- 
trifluoroacetic acid 


554 


4-[4-(methylethyl)^ 

tniiuoroaceiic aciu 


555 


3-[4_(4_ethyl-3-pyridyl)- 1 ,3-fhiazol-2-yl]benzenecarbonitrile, 2,2,2- 
rniiuoroaceiiC/ aciu 


556 


3. {4-[4-(methylethyl)-3-pyridyl]- 1 ,3-thiazol-2-yl}benzenecarbonitrile, 
Z,z,z-iniiuoro acetic aciu 


557 


3-[4-(4-cyclopropyl-3-pyridyl)- 1 ,3 -thiazol-2-yl]benzenecarbonitrile, 

Z,Z, Z-U^IluOlOaCeilC aL/lU 


558 


4-(4-ethyl(3-pyridyl))-2-(4-nitrophenyl)-l ,3-thiazole, 2,2,2-trifluoroacetic 
acid 


559 


4.(4- C yclopropyl(3-pyridyl))-2-(4-nitrophenyl)- 1 ,3-thiazole, 2,2,2- 
trifluoroacetic acid 


560 


4-[4-(methylethyl)(3-pyridyl)]-2-(4-nitrophenyl)- 1 ,3-thiazole, 2,2,2- 
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Example # 


Compound Name 




trifluoroacetie acid 


561 


3-[4-(4-cyclopropyl(3-pyri^ 

9 9 9 -tnfhinrn acetic acid 


562 


6-methyl-3-{4-[4-(methylethyl)(3-pyridyl)](l,3-thiazol-2-yl)}pyridin-2- 

r*1 9 9 9-fr5"flnnr'nar k f*tir' apid 


563 


4-(4-ethyl(3-pyridyl))-2-(6-methyl(3-pyridyl))-l,3-thiazole, 2,2,2- 

LllJLLUHJIUa.V^CLlv_/ CtL/XLi 


564 


4-(4-cyclopropyl(3-pyridyl))-2-(6-methyl(3-pyridyl))- 1 ,3-thiazole, 2,2,2- 

+1*1 il i i /~\-r*/-% o r*&t"i r* Ck /i 
IXlIJUOrUclt/CLlt/ dOlU. 


565 


2-(6-metliyl(3-pyridyl))-4-[4-(methylethyl)(3-pyridyl)]- 1 ,3-thiazole, 

O O O +1*1 "flit ArAO/^oll O/^lH 

z,z,z-iriiiuoroaceiic aciu 


566 


4-(4-cyclopropyl(3-pyridyl))-2-(4-methylphenyl)-l,3-thiazole, 2,2,2- 
uiiiuoroaceiic d.ClU 


567 


4-[4-(methylethyl)(3-pyridyl)]-2-(4-methylplienyl)-l ,3-thiazole, 2,2,2- 
uiiiuoroacciic acid 


568 


l-[4-(4-cyclopropyl(3-pyridyl))(l,3-tta 
z,z,z-iriHuoro acetic acia. 


569 


4-methoxy-l - {4-[4-(methylethyl)(3-pyridyl)]( l ,3-thiazol-2-yl)}benzene ? 
z 5 z > z-xriiiu.oroaceLic aciu 


3 /U 


H-^-ciiiyi^-pyriayi ^ ^-z-L^^ixiiiuoroincLiiyi jpjj.eiiyj.j--i ,^-inia/»uic, ZjZ^z- 
trifluoroacetic acid 


571 


4-(4-cyclopropyl(3-pyridyl))-2-^^ 
2,2,2-trifluoroacetic acid 


572 


2-(3-pyridyl)-4,5-dihydrobenzo[e]benzothiazole 


573 


7-methoxy-2-(3-pyridyl)-4,5-dihydrobenzo[e]benzothiazole 


D /*+ 


o ~iiiCLiiL>Ay~*z,-^o pynciyi y m- ? j — ciiiiy u.i u u cjljlz-u ^ c j u cjllz.o llu<iz.uic 


DID 


/"I T^-^-n^a-l 10 1 H-tri m pfh vl - S - f ^ -r» vri H vh -4- 
\^ l -Cv )-\j~cL£sCi- 1 jiu,i \j*-u iiiiCLiiyi" jiiu.yi y-'-i— 

tMatricyclo[7.4.0.0<3 3 7>]trideca-3(7) 3 5-diene 


576 


54(4-methylphenyl)s^^ 
thiazolo [ 5 ,4-c]pyridine 


577 


2-(4-methyl-3-pyridyl)-4,5-dihydrobenzo[e]benzotluazole 


578 


2-(3-pyridyl)-4,6,7-trihydro- 1 ? 3-thiazolo[4,5-d]pyrimidin-5-one 


579 


6-methyl-2-(3-pyridyl)-4 3 6,7-trihydro- 1 5 3-tMazolo[4 3 5-d]pyrimidin-5-one 


580 


4-phenyl-2-(3-pyridyl)-2-pyrrolino[2,3-d] 1 ,3-thiazole 


581 


3- [4-(4-chlorophenyl)- 1 ,3-thiazol-2-yl]pyridin- 1 -ol 


582 


3-[4-(4-cMorophenyl)(l,3-tMazol-2-yl)]-4-methylpyridin^ 
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Example # 


Compound Name 


583 


4-(4-chlorophenyl)-2-(5-methyl(3-pyridyl))-l,3-thiazole 


584 


2-(3-pyridyl)-4,5,6,7-tetrahydrobenzotbiazole 


585 


2-(4-methyl-3-pyridyl)-4,5,6,7,8-pentahydrocyclohepta[ 1 ,2-d] 1 ,3-thiazole 


586 


2-(3-pyridyl)-4,5,6,7,8-pentahydrocyclohepta[ 1 ,2-d] 1 ,3-thiazole 


587 


1 ,3-dimethoxy-2-[2-(5-methyl(3-pyridyl))(l ,3-thiazol-4-yl)]benzene 


588 


2-(3 -pyridyl)-4,5 ,6-trihydrocyclopenta[ 1 ,2-d] 1 ,3-thiazole 


589 


2-(4-isoquinolyl)-4-phenyl- 1 ,3 -thiazole 




A (A ^Vi1rtrnr>Vif>nvl , V-9-<'4.-i<5nniiinftlvl^-l 3-thiazole 


591 


2-(4-methyl-3-pyridyl)-4,5,6,7-tetrahydrobenzotbiazole 


592 


2-(4-methyl-3-pyridyl)-4,5,6-trihydrocyclopenta[l,2-d]l,3-tbiazole 


593 


2-(4-methyl(3-pyridyl))-4-phenyl-4,5,6,7,8-pentahydrocyclohepta[l,2- 

GJ 1 ,3-lilldZUlC 




z~L^~^ineinyicinyi ^j-pyriu.yi^j-^-piiC'iiy± -r,_>,\j, / ? o 
pentahydrocyclohepta[ 1 ,2-d] 1 ,3-thiazole 


595 


4-phenyl-2-(3-pyridyl)-4,5,6,7,8-pentahydrocyclohepta[ 1 ,2-d] 1 ,3-thiazole 


596 


7-(4-methyl-3-pyridyl)-4,5-dihydro-l,2,5-oxadiazolo[3,4-e]benzothiazole 


597 


7-(3-pyridyl)-4,5-dihydro-l,2,5-oxadiazolo[3,4-e]benzothiazole 


598 


2~(4-methyl-3-pyridyl)-6 ? 7-dihydrobenzothiazole-4,5-diimine 


599 


4.(4-fluorophenyl)-2-(4-isoquinolyl)- 1 ,3-thiazole 


600 


4-(3-cWorophenyI)-2-(4-isoqiiinolyl)-l,3-thiazole 


601 


3-(2-(4-isoquinolyl>- 1 ,3-thiazol-4-yl)benzenecarbonitrile 


602 


2-(4-isoquinolyl)-4-(3-nitrophenyl)- 1 ,3-thiazole 


603 


4-(3-fluorophenyl)^-(4-isd*quiii-o-lyr)- 1 ,3=thiazole 


604 


4-(3 -bromophcnyl )-2-(4-isoquinolyl)- 1 ,3 -thiazole 


605 


4.(4-bromophenyi)-2-(4-isoquinolyl)-l,3-thiazole 


606 


2-(4-isoquinolyl)-4-(4-nitrophenyl)- 1 ,3-thiazole 


607 


2-(4-isoquinolyl)-4-(4-methylphenyl)- 1 ,3-thiazole 


608 


1 -(2-(4-isoquinolyl)( 1 ,3-thiazol-4-yl))-4-methoxybenzene 


609 


difluoro[4-(2-(4-isoquinolyl)(13-thiazol-4-yl))phenoxy]methane 


610 


■ trifluoro[4-(2-(4-isoquinolyl)(l ,3-thiazol-4-yl))phenoxy]methane 


611 


4-(4.bromophenyl)-2-(4-isoquinolyl)-5-methyl-l,3-thiazole 


612 


3-aza-4-(3-pyridyl)-5-thiatricyclo[6.2. 1 .0<2,6>]undeca-2(6),3-diene 


613 


3-aza-4-(4-methyl(3-pyridyl))-5-thiatricyclo[6.2. 1 .0<2,6>]undeca-2(6),3- 
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Example £ 


Compound Name 




diene 


614 


3-aza-4-[4-(methylethyl)(3-pyridyl)]-5-thiatricyclo[6.2. 1 .0<2,6>]undeca- 
2(6),3-diene 


615 


4-(2-fluorophenyl)-2-(4-isoquinolyl)- 1 ,3-thiazole 


616 


4-(2-cHorophenyl)-2-(4-isoquinolyl)- 1 ,3-thiazole 


617 


l-(2-(4-isoquinolyl)(l,3-thiazol-4-yl))-2-methoxybenzene 


618 


2-(4-isoquinolyl)-4-(4-phenylphenyl)- 1 ,3-thiazole \ 


619 


4-(3,4-dichlorophenyl)-2-(4-isoqxxinolyl)- 1 ,3-thiazole J 


620 


4-(2,4-dimethylphenyl)-2-(4-isoquinolyl)- 1 ,3-thiazole ] 


621 


1 -(2-(4-isoqumolyl)(l ,3-thiazol-4-yl))-2,4-dimethoxybenzene | 


622 


4-(4-chloro-3-mtrophenyl)-2-(4-isoquinolyl)-l ,3-thiazole 


623 


2-(4-isoquinolyl)-4-(2-naphthyl)- 1 ,3-thiazole 


624 


4-cyclohexyl-2-(4-isoquinolyl)- 1 ,3-thiazole j 


625 


2-(4-isoqumoIyl)-4-(2-mtrophenyl)- 1 ,3-thiazole j 


626 


4-adamantanyl-2-(4-isoquinolyl)- 1 ,3-thiazole 


627 


4-(3,5-dimethylphenyl)-2-(3-pyridylmethyl)-l,3-thiazole ] 


628 


4-phenyl-2-(3-pyridylmethyl)- 1 ,3 -thiazole 


629 


3-methoxy-l-[2-(3-pyridylmethyl)(l,3-thiazol-4-yl)]benzene | 




4-(2-mtrophenyl)-2-(3-pyridylmethyl)- 1 ,3-thiazole | 


631 


4-(3-fluorophenyl)-2-(3-pyridylmethyl)-l,3-thiazole ~j 


632 
633 


2-Dvrazin-2-vl~4-f 4— r*vnHvl^-l ^-tVii^^rJ^ o o -n,,^^^„_„„„„ n i„ • ~ ~z 
^ i<x*,m yy~t ±jyuu_yi / ;-.i,:>-iniazoie, z,z-aiHuoropropaaoic acid, 2,2- 

difluoropropanoic acid, 2,2,2-trifluoroacetic acid, fluoride, fluoride | 
4=(4=fluorophenyl-)^(-l--methylimidazol=5-yl)-l73-thiazole 1- 


634 


2-(4-chloro(3-pyridyl))-4-(4-chlorophenyl)- 1 ,3-thiazole, hydrogen j 
chloride 


635 


4-(4-chlorophenyl)-2-(umdazol-2-ylmethyl)- 1 ,3-thiazole ~j 


636 


2-(5-bromo(3-pyridyl))-4-(4-fluorophenyl)- 1 ,3-thiazole | 


637 : 


2-(5-bromo(3-pyridyl))-4-(2-fluorophenyl)- 1 ,3-thiazole ! 


638 : 


Z-(5-bromo(3-pyridyl))-4-(3-nitrophenyl)- 1 ,3-thiazole ] 


639 


£-ip-Dromo^-pynayi;j-4-(^cnlorophenyl)- 1 ,3 -thiazole j 


640 ; 


>-(5-bromo(3-pyridyl))-4-(2-chlorophenyl)- 1 ,3-thiazole ~| 


641 


K3,4-dichlorophenyl)-2-(5-bromo(3-pyridyl))- 1 ,3-thiazole j 


642 : 


>-(5-bromo(3-pyridyl))-4-(4-bromophenyl)- 1 ,3-thiazole | 
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Example # 


Compound Name 


643 


2-(5-bromo(3-pyridyl))-4-(3-bromophenyl)-l,3-tMazole 


644 


2-(5-bromo(3-pyridyl))-4-(4-bromophenyl)-5-methyl- 1 ,3-thiazole 


645 


2-(5-bromo(3-pyridyl))-4-(4-methylphenyl)-l,3-thiazole 


646 


{4-[2-(5-bromo(3-pyridyl))(l,3-thiazol-4-yl)]phenoxy}difluoromethane 


647 


{4-[2-(5-bromo(3-pyridyl))(l,3-thiazol-4-yl)]phenoxy}triflupromethane 


648 


1 -[2-(5-bromo(3-pyridyl))(l ,3-tbiazol-4-yl)]-4-methoxybenzene 


649 


4-[2-(5-bromo-3-pyridyl)- 1 ,3-thiazol-4-yl]bertzenecarbonitrile 


650 


3-[2-(5-bromo-3-pyridyl)-13-thiazol-4-yl]benzenecarbonitrile 


651 


2-(5-bromo(3-pyridyl))-4-[4<trifluoromethyl)phenyl]-l,3-thia2ole 


652 


1 -[2-(5-bromo(3-pyridyl))(l ,3-thiazol-4-yl)]-2-methoxybenzene 


653 


2-[2-(5-bromo(3-pyridyl))(l ,3-thiazol-4-yl)]- 1 ,4-dimethoxybenzene 


654 


2-(5-bromo(3-pyridyl))-4-(4-phenylphenyl)- 1 ,3-tbiazole 


655 


2-(5-bromo(3-pyridyl))-5-methyl-4-phenyl-l,3-tbiazole 


656 


l.[2-(5-bromo(3-pyridyl))-5-methyl(13-thiazol-4-yl)]-4-methoxybenzene 


657 


2-(5-bromo(3-pyridyl))-4-(4-chloro-3-nitrophenyl)- 1 ,3-thiazole 


658 


4-(2H,3H,4H-benzo[b] 1 ,4-dioxepan-7-yl)-2-(5-bromo(3-pyridyl))-l,3- 
thiazole 


659 


4-[2-(l-hydroxy-4-methyl-3-pyridyl)-l > 3-tMazol-4-yl]benzenecarbonitrile 


660 


4.[4_(l-hydroxy-4-methyl-3-pyridyl)-l,3-tbiazol-2-yl]benzenecarboiu^ 


661 


2-(5-bromo(3-pyridyl))-4-(4-ethyl(3-pyridyl))- 1 ,3-thiazole, 2,2,2- 
ixiiiuorud-C/CiiC/ a.ciu 


662 


2-(5-bromo(3-pyridyl))-4-[4-(methylethyl)(3-pyridyl)]-l ,3-thiazole, 2,2,2- 
trifluoroacetic acid 


663 


2-(5-bromo(3 -pyridyl))-4-(5-methyl-3 -phenylisoxazol-4-yl)- 1 ,3-thiazole, 
2,2,2-trifluoroacetic acid 



Certain compounds of the present invention may exist in particular geometric or 
stereoisomer^ forms. The present invention contemplates all such compounds, including 
cis- and trans-isomers, R- and S-enantiomers, diastereomers, (D)-isomers, (L)-isomers, the 
5 racemic mixtures thereof, and other mixtures thereof, as falling within the scope of the 
invention. Additional asymmetric carbon atoms may be present in a substituent such as an 
alkyl group. All such isomers, as well as mixtures thereof, are intended to be included in 
this invention. 
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If, for instance, a particular enantiomer of a compound of the present invention is 
desired, it may be prepared by asymmetric synthesis, or by derivatizaton with a chiral 
auxiliary, where the resulting diastereomeric mixture is separated and the auxiliary group 
cleaved to provide the pure desired enantiomers. Alternatively, where the molecule contains 
a basic functional group, such as amino, or an acidic functional group, such as carboxyl, 
diastereomeric salts are formed with an appropriate optically-active acid or base, followed 
by resolution of the diastereomers thus formed by fractional crystallization or 
chromatographic means well known in the art, and subsequent recovery of the pure 
enantiomers. 

Compounds may contain a basic functional group, such as amino or alkylamino, and 
are, thus, capable of forming pharmaceutically acceptable salts with pharmaceutically 
acceptable acids. The term "pharmaceutically acceptable salts" in this respect, refers to the 
relatively nontoxic, inorganic and organic acid addition salts of compounds of the present 
invention. These salts can be prepared in situ during the final isolation and purification of 
the compounds of the invention, or by separately reacting a purified compound of the 
invention in its free base form with a suitable organic or inorganic acid, and isolating the salt 
thus formed. Representative salts include the hydrobromide, hydrochloride, sulfate, 
bisulfate, phosphate, nitrate, acetate, valerate, oleate, palmitate, stearate, laurate, benzoate, 
lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, napthylate, 
mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts and the like. (See, for 
example, Berge et al. (1977) " Pharmaceutical Salts ". J. Pharm. Set 66:1-19). 

Pharmaceutically acceptable salts of the subject compounds include the conventional 
nontoxic salts or quaternary ammonium salts of the compounds, e.g., from non-toxic organic 
or inorganic acids. For example, such conventional nontoxic salts include those derived 
.from ino rgamcLacids^ucbLasJ?Yd^ sulfuric, sulfamic, phosphoric. 

nitric, and the like; and the salts prepared from organic acids such as acetic, propionic, 
succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, palmitic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, salicyclic, sulfanilic, 2-acetoxybenzoic, 
fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, isothionic, and the like. 

In other cases, the compounds of the present invention may contain one or more 
acidic functional groups and, thus, are capable of forming pharmaceutically acceptable salts 
with pharmaceutically acceptable bases. These salts can be prepared in situ during the final 
isolation and purification of the compounds, or by separately reacting the purified compound 
in its free acid form with a suitable base, such as the hydroxide, carbonate or bicarbonate of 
a pharmaceutically acceptable metal cation, with ammonia, or with a pharmaceutically- 
acceptable organic primary, secondary or tertiary amine. Representative alkali or alkaline 
earth salts include the lithium, sodium, potassium, calcium, magnesium, and aluminum salts 
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and the like. Representative organic amines useful for the formation of base addition salts 
include ethylamine, diethylamine, ethylenediamine, ethanolamine, diethanolamine, 
piperazine and the like. (See, for example, Berge et aL, supra). 

Contemplated equivalents of the compounds described above include compounds 
5 which otherwise correspond thereto, and which have the same general properties thereof 
(e.g., functioning as 17a-hydroxylase-C17,20-lyase inhibitors), wherein one or more simple 
variations of substituents are made which do not adversely affect the efficacy of the 
compound in binding to 17a-hydroxyiase-C17,20-lyase receptors. In general, the 
compounds of the present invention may be prepared by the methods illustrated in the 
10 general reaction schemes as, for example, described below, or by modifications thereof, 

using readily available starting materials, reagents and conventional synthesis procedures. In 
these reactions, it is also possible to make use of variants which are in themselves known, 
but are not mentioned here. 

15 Diseases thai can be treated with the compounds of the invention 

The present invention provides a method of inhibiting a lyase, e.g., 17a-hydroxylase- 
C17,20 lyase, comprising contacting a lyase with a compound of the invention. The activity 
can be inhibited by at least 20%, preferably at least about 50%, more preferably at least 
about 60%, 70%, 80%, 90%, 95%, and most preferably at least about 98%. In one 

20 embodiment, the invention provides a method for inhibiting a lyase in vitro. In a preferred 
embodiment, the lyase is in vivo or ex vivo. For example, the invention provides methods for 
inhibiting a lyase in a cell, comprising contacting the cell with a compound of the invention, 

such that the act ivity of the lyase is inhibited. The cell may further be contacted with a 

composition stimulating the uptake of the compound into the cell, e.g., liposomes. In one 

25 embodiment, the invention provides a method for inhibiting a lyase in a cell of a subject, 

comprising administering to the subject a therapeutically effective amount of a compound of 
the present invention, or a formulation comprising a compound of the present invention, 
such that the lyase is inhibited in a cell of the subject. The subject can be one having a 
disease associated with a lyase, e.g., cancer. Preferred types of cancer that can be treated 

30 according to the invention include prostate cancer and breast cancer. Other diseases that can 
be treated include diseases in which it is desired to prevent or inhibit the formation of a 
hormone selected from the group consisting of the androgens testosterone and 
dihydrotestosterone (DHT) and the estrogens 17p-estradiol and estrone. Generally, any 
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disease that can be treated by inhibiting the activity of a lyase, e.g., 17a-hydroxylase- 
C17,20-lyase, can be treated with the compounds of the invention. 

In general, the invention provides methods and compositions for the treatment of 
CYP17 metabolite-associated diseases and disorders. Examples include particularly sex 
steroid hormone dependent cancers, such as androgen-dependent prostate cancer, which may 
be treated by inhibiting CYP17-mediated androgen synthesis, and estrogen-dependent breast 
cancer or ovarian cancer, which may be treated by inhibiting CYP17-mediated estrogen 
synthesis. 

For example, adenocarcinoma of the prostate is a common disease that causes 
significant morbidity and mortality in the adult male population (see Han and Nelson (2000) 
Expert Opin. Pharmacother. 1 : 443-9). Hormonal therapy for prostate cancer is considered 
when a patient fails with initial curative therapy, such as radical prostatectomy or definitive 
radiation therapy, or if he is found with an advanced disease. Hormonal agents have been 
developed to exploit the fact that prostate cancer growth is dependent on androgen. Non- 
steroidal anti-androgens (NSAAs) block androgen at the cellular level. Castration is another, 
albeit drastic means of decreasing androgens levels in order to treat or prevent prostate 
cancer. The methods and compositions of the invention are useful in inhibiting the CI 7,20- 
lyase activity of CYP17 and thereby decreasing levels of androgen production and the 
associated growth of androgen-dependent cancers such as prostate cancer. 

In another example, breast cancer, particularly breast cancer in postmenopausal 
women, can be treated by administration of a C17,20-lyase inhibitor of the invention because 

^drenal^d-ovarian^drogens^e^ 

growth of hormone dependent breast cancer. In addition, breast cancer can be treated with 
inhibitors of aromatase that prevent interconversion of estrogens and adrenal and ovarian 
androgens (see Harris et al. (1983) Eur. J. Cancer Clin. Oncol. 19: 1 1). Patients failing to 
respond to aromatase inhibitors show elevated levels of androgens in response to aromatase 
inhibitor treatment (see Harris et al. (1988) Br. J. Cancer 58: 493-6). Accordingly sequential 
blockade to inhibit androgen production as well as inhibit aromatase may produce greater 
estrogen suppression and enhanced therapeutic effects in treating breast and other estrogen 
hormone-dependent forms of cancer. Therefore the inhibitors of the invention may be used 
alone or in combination with other drugs to treat or prevent hormone-dependent cancers such 
as breast and prostate cancer. 
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Furthermore, susceptibility to prostate cancer and breast cancer has been associated 
with particular polymorphic alleles of the CYP17 gene (see e.g. McKean-Cowdin (2001) 
Cancer Res. 61 : 848-9; Haiman et aL (2001) Cancer Epidmeiol. Biomarkers 10: 743-8; 
Huang et aL (2001) Cancer Res. 59: 4870-5). Accordingly, the compositions of the 
5 invention are particularly suited to treating or preventing hormone-dependent cancers in 
individuals genetically predisposed to such cancers, particularly those predisposed due to an 
alteration in the CYP17 gene. 

Another group of CYP17 metabolite-associated diseases or disorders amenable to 
treatment with the compositions and methods of the invention include those associated with 

10 mineralocorticoid excess such as hypertension caused by sodium retention at renal tubules. 
Such a mechanism operates in hypertension such as primary hyperaldosteronism and some 
forms of congenital adrenal hyperplasia. Recently, deficient Cortisol metabolism in the 
aldosterone target organ has been recognized as a novel form of hypertension known as 
apparent mineralocorticoid excess. Disorders associated with mineralocorticoid synthesis 

15 include abnormalities of mineralocorticoid synthesis and/or metabolism which profoundly 
affect the regulation of electrolyte and water balance and of blood pressure (see e.g. Connell 
et aL (2001) Baillieres Best Pract. Res. Clin. Endocrinol. Metab. 15:43-60). Characteristic 
changes in extracellular potassium, sodium and hydrogen ion concentrations are usually 
diagnostic of such disorders. Serious deficiency may be acquired, for example, in Addison ! s v 

20 disease, or inherited. In most of the inherited syndromes, the precise molecular changes in 
specific steroidogenic enzymes have been identified. Mineralocorticoid excess may be 
caused by aldosterone or 1 1 -deoxycorticosterone by inadequate conversion of Cortisol to 
cortisone by 1 1 P-hydroxysteroid dehydrogenase type 2 in target tissues, by glucocorticoid 
receptor deficiency or by constitutive activation of renal sodium channels. Changes in 

25 electrolyte balance and renin as well as the abnormal pattern of corticosteroid metabolism 
are usually diagnostic. Where these abnormalities are inherited (e.g. 1 lbeta- or 17alpha- 
hydroxylase deficiencies, glucocorticoid remediable hyperaldosteronism (GRA), receptor 
defects, Liddle f s syndrome), the molecular basis is again usually known and, in some cases, 
may provide the simplest diagnostic tests. Primary aldosteronism, although readily 

30 identifiable, presents problems of differential diagnosis, important because optimal treatment 
is different for each variant. Finally, a significant proportion of patients with essential 
hypertension show characteristics of mild mineralocorticoid excess, for example low renin 
levels. As described above, a decrease in CYP17 activity can result in an alteration in 
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inineralorticoid (e.g. aldosterone) biosynthesis. Accordingly, the "CYP17 metabolite- 
associated diseases or disorders" of the invention would include those associated with 
altered levels of aldosterone production (e.g. hypertension, primary adrenal hyperplasia). 

Still other examples of CYP17 metabolite-associated diseases or disorders" are 
Cushing's disease, prostatic hyperplasia, glucocorticoid deficiency, and endometrial cancer. 

The subject that can be treated according to the invention can be a mammal, e.g., a 
primate, equine, canine, bovine, ovine, porcine, or feline. In preferred embodiments of this 
method, the mammal is a human. In other embodiments, the invention provides methods for 
inhibiting the lyase activity of enzymes that are present in organisms other than mammals, 
e.g., yeast and fungus, e.g., mildew. Certain compounds of the invention may function as 
antifungal compounds. 



Methods of adminis tering the compounds of the invention 

The therapeutic methods of the invention generally comprise administering to a 
subject in need thereof, a pharmaceutically effective amount of a compound of the invention, 
or a salt, prodrug or composition thereof. The compounds of the invention can be 
administered in an amount effective to inhibit the activity of a 17a-hydroxylase-C 17,20- 
lyase. The compounds of this invention may be administered to mammals, preferably 
humans, either alone or, preferably, in combination with pharmaceutically acceptable 
earners, excipients or diluents, in a pharmaceutical composition, according to standard 
pharmaceutical practice. The compounds can be administe red orally or parenterally, 
including the intravenous, intramuscular, intraperitoneal, subcutaneous, rectal and topical 
routes of administration. 



Toxicity and therapeutic efficacy of the compounds can be determined by standard 
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the 
LD 50 (the dose lethal to 50% of the population) and the ED 50 (the dose therapeutically 
effective in 50% of the population). The dose ratio between toxic and therapeutic effects is 
the therapeutic index and it can be expressed as the ratio LD 50 /ED 5 o. Compounds which 
exhibit large therapeutic indices are preferred. While compounds that exhibit toxic side 
effects may be used, care should be taken to design a delivery system that targets such 
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reagents to the site of affected tissue in order to minimize potential damage to normal cells 
and, thereby, reduce side effects. 

Data obtained from cell culture assays and animal studies can be used in formulating 
a range of dosage for use in humans. The dosage of such compounds lies preferably within a 

5 range of circulating concentrations that include the ED 5 o with little or no toxicity. The 

dosage may vary within this range depending upon the dosage form employed and the route 
of administration utilized. For any compound used in the method of the invention, the 
therapeutically effective dose can be estimated initially from cell culture assays. A dose may 
be formulated in animal models to achieve a circulating plasma concentration range that 

10 includes the IC 50 (i.e., the concentration of the test compound which achieves a half- 
maximal inhibition of activity) as determined in cell culture. Such information can be used 
to more accurately determine useful doses in humans. The compounds of the invention have 
an IC 50 less than 10 jjM as determined by the biochemical or cellular assay described herein. 
Some compounds of the invention are effective at concentrations of 10 nM, 100 nM, or 1 

15 jaM. Based on these numbers, it is possible to derive an appropriate dosage for 
administration to subjects. 

Formation of prodrugs is well known in the art in order to enhance the properties of 
the parent compound. Such properties include solubility, absorption, biostability and release 
time (see "Pharmaceutical Dosage Form and Ding Delivery Systems" (Sixth Edition), edited 

20 by Ansel et aL, publ. by Williams & Wilkins, pgs. 27-29, (1995)). Commonly used 
prodrugs of the disclosed compounds can be designed to take advantage of the major drug 
biotransformation reactions and are also to be considered within the scope of the invention. 
Major drug biotransfonnation reactions include AT-dealkylation, O-dealkylation, aliphatic 
hydroxylation, aromatic hydroxylation, JV-oxidation, S-oxidation, deamination, hydrolysis 

25 reactions, glucuronidation, sulfation and acetylation (see Goodman and Oilman's The 
Pharmacological Basis of Therapeutics (Ninth Edition), editor Molinoff et al, publ. by 
McGraw-Hill, pages 11-13, (1996)). 

The pharmaceutical compositions can be prepared so that they may be administered 
orally, dermally, parenterally, nasally, ophthalmically, otically, sublingualis rectally or 

30 vaginally. Dermal administration includes topical application or transdermal administration. 
Parenteral administration includes intravenous, intraarticular, intramuscular, intraperitoneal, 
and subcutaneous injections, as well as use of infusion techniques. One or more compounds 
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of the invention may be present in association with one or more non-toxic pharmaceutically 
acceptable ingredients and optionally, other active anti-proliferative agents, to form the 
pharmaceutical composition. These compositions can be prepared by applying known 
techniques in the art such as those taught in Remington's Pharmaceutical Sciences 
5 (Fourteenth Edition), Managing Editor, John E. Hoover, Mack Publishing Co., (1970) or 
Pharmaceutical Dosage Form and Di~iig Deliveiy Systems (Sixth Edition), edited by Ansel 
et al 9 publ. by Williams & Wilkins, (1995). 

As indicated above, pharmaceutical compositions containing a compound of the 
invention may be in a form suitable for oral use, for example, as tablets, troches, lozenges, 

10 aqueous or oily suspensions, dispersible powders or granules, emulsions, hard or soft 
capsules, or syrups or elixirs. Compositions intended for oral use may be prepared 
according to any method known to the art for the manufacture of pharmaceutical 
compositions and such compositions may contain one or more agents selected from the 
group consisting of sweetening agents, flavoring agents, coloring agents and preserving 

15 agents in order to provide pharmaceutically acceptable preparations. Tablets contain the 
active ingredient in admixture with non-toxic pharmaceutically acceptable excipients which 
are suitable for the manufacture of tablets. These excipients may be, for example, inert 
diluents, such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium 
phosphate; granulating and disintegrating agents, for example, microcrystalline cellulose, 

20 sodium crosscarmellose, corn starch, or alginic acid; binding agents, for example starch, 
gelatin, polyvinylpyrrolidone or acacia; and lubricating agents, for example, magnesium 
stearate, stearic acid or talc . The tablets may be uncoated or they may be coated by known 
techniques to mask the unpleasant taste of the drug or delay disintegration and absorption in 
the gastrointestinal tract and thereby provide a sustained action over a longer period. For 

25 example, a water soluble taste masking material such as hydroxypropylmethyl-cellulose or 
hydroxypropylcellulose, or a time delay material such as ethyl cellulose, cellulose acetate 
buryrate may be employed. 

Formulations for oral use may also be presented as hard gelatin capsules wherein the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, 
30 calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is 

mixed with water soluble carrier such as polyethyleneglycol or an oil medium, for example 
peanut oil, liquid paraffin, or olive oil. 
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Aqueous suspensions contain the active material in admixture with excipients 
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents, 
for example sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethyl- 
cellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; 

5 dispersing or wetting agents may be a naturally occurring phosphatide, for example lecithin; 
or condensation products of an alkylene oxide with fatty acids, for example polyoxyethylene 
stearate; or condensation products of ethylene oxide with long chain aliphatic alcohols, for 
example heptadecaethylene-oxycetanol; or condensation products of ethylene oxide with 
partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol 

10 monooleate; or condensation products of ethylene oxide with partial esters derived from 
fatty acids and hexitol anhydrides, for example polyethylene sorbitan monooleate. The 
aqueous suspensions may also contain one or more preservatives, for example ethyl or n- 
propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and 
one or more sweetening agents, such as sucrose, saccharin or aspartame. 

15 Oily suspensions may be formulated by suspending the active ingredient in a 

vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in mineral oil 
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example 
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above, 
and flavoring agents may be added to provide a palatable oral preparation. These 

20 compositions may be preserved by the addition of an anti-oxidant such as butylated 
hydroxyanisol or alpha-tocopherol. 

Dispersible powders and granules suitable for preparation of an aqueous suspension 

by the addition of water provide the compound of the invention in admixture with a 
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 

25 dispersing or wetting agents and suspending agents are exemplified by those already 

mentioned above. Additional excipients, for example sweetening, flavoring and coloring 
agents, may also be present. These compositions may be preserved by the addition of an 
anti-oxidant such as ascorbic acid. 

Pharmaceutical compositions of the invention may also be in the form of an oil-in- 
30 water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil, 
or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying 
agents may be naturally occurring phosphatides, for example soy bean lecithin, and esters or 
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partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan 
monooleate, and condensation products of the said partial esters with ethylene oxide, for 
example polyoxyethylene sorbitan monooleate. The emulsions may also contain 
sweetening, flavouring agents, preservatives and antioxidants. 

5 Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 

propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a 
preservative, flavoring and coloring agents and antioxidant. 

Pharmaceutical compositions may be in the form of a sterile injectable aqueous 
solutions. Among the acceptable vehicles and solvents that may be employed are water, 
10 Ringer f s solution and isotonic sodium chloride solution. 

Sterile injectable preparation may also be a sterile injectable oil-in-water 
microemulsion where the compound of the invention is dissolved in the oily phase. For 
example, the active ingredient may be first dissolved in a mixture of soybean oil and lecithin. 
The oil solution is then introduced into a water and glycerol mixture and processed to form a 
15 microemulation. 

The injectable solutions or microemulsions may be introduced into a patient's blood 
stream by local bolus injection. Alternatively, it may be advantageous to administer the 
solution or microemulsion in such a way as to maintain a constant circulating concentration 
of the active compound. In order to maintain such a constant concentration, a continuous 
20 intravenous delivery device may be utilized. An example of such a device is the Deltec 
CADD-PLUS™ model 5400 intravenous pump. 

The pharmaceutical compositions may be in the form of a sterile injectable aqueous 
or oleagenous suspension for intramuscular and subcutaneous administration. This 
suspension may be formulated according to the known art using those suitable dispersing or 

25 wetting agents and suspending agents which have been mentioned above. The sterile 

injectable preparation may also be a sterile injectable solution or suspension in a nontoxic 
parenterally acceptable diluent or solvent, for example as a solution in 1,3 -butane diol. In 
addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium. 
For this purpose any bland fixed oil may be employed including synthetic mono- or 

30 diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of 
injectables. 
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Compounds of the invention may also be administered in the form of a suppository 
for rectal administration of the drag. These compositions can be prepared by mixing the 
drug with a suitable non-irritating excipient which is solid at ordinary temperatures but 
liquid at the rectal temperature and will therefore melt in the rectum to release the drug. 
5 Such materials include cocoa butter, glycerinated gelatin, hydrogenated vegetable oils, 
mixtures of polyethylene glycols of various molecular weights and fatty acid esters of 
polyethylene glycol. 

For topical use, creams, ointments, jellies, solutions or suspensions, etc., containing 
the compound of the invention can be employed. For purposes of this application, topical 
10 application shall include mouth washes and gargles. 

The compounds for the present invention can be administered in intranasal form via 
topical use of suitable intranasal vehicles and delivery devices, or via transdermal routes, 
using those forms of transdermal skin patches well known to those of ordinary skill in the 
art. To be administered in the form of a transdermal delivery system, the dosage 
15 administration will preferably be continuous rather than intermittent throughout the dosage 
regimen. 

The compounds of the invention may also be co-administered with other well known 
therapeutic agents that are selected for their particular usefulness against the condition that is 
being treated. The compounds may be administered simultaneously or sequentially. For 

20 example, the active compounds may be useful in combination with known anti-cancer and 
cytotoxic agents. Similarly, the active compounds may be useful in combination with agents 

tharare-effectivenn^eireatm 

neurofibromatosis, restinosis, and viral infections. The active compounds may also be useful 
in combination with inhibitors of other components of signaling pathways of cell surface 

25 growth factor receptors. 

Drugs that can be co-administered to a subject being treated with a compound of the 
invention include antineoplastic agents selected from vinca alkaloids, epipodophyllotoxins, 
anthracycline antibiotics, actinomycin D, plicamycin, puromycin, gramicidin D, taxol, 
colchicine, cytochalasin B, emetine, maytansine, or amsacrine. Methods for the safe and 
30 effective administration of most of these chemotherapeutic agents are known to those skilled 
in the art. In addition, their administration is described in the standard literature. For 
example, the administration of many of the chemotherapeutic agents is described in the 
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"Physicians' Desk Reference" (PDR), 1996 edition (Medical Economics Company, 
Montvale, N.J. 07645-1742, USA). 

Radiation therapy, including x-rays or gamma rays which are delivered from either 
an externally applied beam or by implantation of tiny radioactive sources, may also be used 
in combination with a compound of the invention to treat a disease, e.g., cancer. 

When a composition according to this invention is administered into a human 
subject, the daily dosage will normally be determined by the prescribing physician with the 
dosage generally varying according to the age, weight, and response of the individual 
patient, as well as the severity of the patient's symptoms. 

Kits of the invention 

In one embodiment, a compound of the invention, materials and/or reagents required 
for adniinisteiing the compounds of the invention may be assembled together in a kit. When 
the components of the kit are provided in one or more liquid solutions, the liquid solution 
preferably is an aqueous solution, with a sterile aqueous solution being particularly 
preferred. 

The kit may further comprise one or more other drugs, e.g., a chemo- or 
radiotherapeutic agent. These normally will be a separate formulation, but may be 
formulated into a single pharmaceuticaUy acceptable composition. The container means 
may itself be geared for administration, such as an inhalant, syringe, pipette, eye dropper, or 
-other-sueh4ike-apparatas^ 

the body, such as the lungs, or injected into an animal, or even applied to and mixed with the 
other components of the kit. 

The compositions of these kits also may be provided in dried or lyophilized forms. 
When reagents or components are provided as a dried form, reconstitution generally is by the 
addition of a suitable solvent. It is envisioned that the solvent also may be provided in 
another container means. The kits of the invention may also include an instruction sheet 
defining administration of the agent. Kits may also comprise a compound of the invention, 
labeled for detecting lyases. 

The kits of the present invention also will typically include a means for containing 
the vials in close confinement for commercial sale such as, e.g., injection or blow-molded 
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plastic containers into which the desired vials are retained. Irrespective of the number or 
type of containers, the kits of the invention also may comprise, or be packaged with a 
separate instrument for assisting with the injection/administration or placement of the 
ultimate complex composition within the body of an animal. Such an instrument may be an 
inhalant, syringe, pipette, forceps, measured spoon, eye dropper or any such medically 
approved delivery vehicle. Other instrumentation includes devices that permit the reading or 
monitoring of reactions or amounts of compounds or polypeptides. 

The present invention is further illustrated by the following examples which should 
not be construed as limiting in any way. The contents of all cited references (including 
literature references, issued patents, published patent applications as cited throughout this 
application) are hereby expressly incorporated by reference. 

General Method for the Preparation of Compounds of Formula L 

15 3-Pyridyl thiazoles of Formula I, wherein A, L 1 , J, L 2 and G are as described in claim 1, are 

A-L 2 

I 

prepared by the general method described below, according to methods described below, or 
a ccording to methods_com monlv employed in the art. Compounds of Formula I are prepared 
according to Scheme 1, whereby halo ketone III, wherein X is CI, Br, I, or other leaving 

20 group commonly employed in the art, is treated with thioamide VI in a polar solvent, such as 
an alcoholic solvent, at a temperature between 40 - 120 °C. Preferably the polar solvent is 
an alcohol such as ethanol, 1-propanol, or 2-propanol. Most preferably, compounds of 
Formula 1 are prepared according to General Methods M, N, O, T, U, and V. Alternatively 
and preferably, compounds of Formula I can be prepared according to Methods G, H, I, J, K, 

25 L, P, Q, R, S, and W. Halo ketones III are commercially available or may be prepared using 
an electophilic halogen reagent such as bromine, N-cUorosuccinimide, N- 
bromosuccinimide, or phenyltrimethylammonium tribromide using the general methods or 
specific examples described below or other methods commonly employed in the art. 
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Alternatively, the corresponding alphahydroxy ketone can be converted into III using 
standard conditions employed in the art to convert an alcohol functionality into a halogen or 
other leaving group commonly employed in the art. Ketones II are commercially available, 
are prepared prepared according to methods specifically described below, or are prepared 
5 according methods described in the following references: Comins, D. L., Smith, R., Stroud, 
E., Heterocycles, Vol. 22, No. 2, 1984, 339; Leete, E.; Leete, S. A. S., J. Org. Chem. Vol. 
43, No. 1 1, 1978, 2122; Kim, J. G.; Yu, D. S.; Moon, S. H.; Park, J.; Park, W. W. J. Korean 
Chem. Soc. Vol. 37, No. 9, 1993, 826. Alternatively, the required ketones II can be prepared 
from the corresponding carboxylic acids using standard conditions employed in the art to 

10 convert a carboxylic acid functionality into a ketone. Thioamide VI can be prepared from 
nitrile V upon treatment with hydrogen sulphide using procedures described below. 
Alternatively, VI can be prepared from amide IV upon treatment with Lawessons reagent or 
P 4 Sio. Nitriles V are commercially available or can be prepared according to the methods 
described below for Intermediates A-H, or they can be prepared according the methods 

15 described in the following references: Comins, D. L., Smith, R., Stroud, E., Heterocycles, 
Vol. 22, No. 2, 1984, 339; Leete, E.; Leete, S. A. S., J. Org. Chem. Vol. 43, No. 11, 1978, 
2122; Kim, J. G.; Yu, D. S.; Moon, S. H.; Park, J.; Park, W. W. J. Korean Chem. Soc. Vol. 
37, No. 9, 1993, 826. Other methods commonly employed in the art may also be used to 
prepare V. Amides IV are commercially available or they can be prepared by methods 

20 commonly employed in the art to prepare amide functionality from carboxylic acid 

functionality, whereby the requisite carboxylic acid is commercially available or can be 
prepared according to the following reference: Comins, D. L., Smith, R., Stroud, E., 
Heterocycles, Vol7227NoT27T98"47^39: 
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Scheme 1 



O 




Compounds of Formula I, when A or G is pyridyl, can be converted to an N- 
oxide upon treatment with a peroxide, such as hydrogen peroxide or MCPBA, in an acidic 
5 solvent such as acetic acid, as shown in Scheme 2. 
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When A or G is 4-methyl pyridyl, such compounds can be treated with H 2 0 or MCPBA, as 
shown in Scheme 2, to yield 4-methyl pyridine N-oxides, which can be optionally converted 
to chloro derivatives XII and XVI as shown in Scheme 3. The N-oxide XI or XV is 
converted to chloride XH or XVI by treatment with tosyl chloride at elevated temperature. 
T reatment of chlorides XII or XVI with amines of the formula XIII results in the form ation 
of 4-aminopyridines of the formulae XIV and XVII. — - 
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Compounds of Formula I, when A or G is a 4-methyl pyridyl, can be alkylated using a base 
such as LDA, followed by treatment with an electrophilic reagent, such as an alkyl iodide, 
shown in Scheme 4. Other bases commonly employed in the art, such as n-butyl lithium 
tert-butyl lithium, and other electrophilic reagents commonly employed in the art, such 
alkyl bromides, alkyl chlorides, akyl tosylates, or alkyl triflates, may also be utilized. 
Separation by chromatography (column chromatography, flash chromatography, preparative 
TLC, or HPLC) affords the alkylated thiazoles of Formulae XIX and XII. 



as 
or 
as 



Scheme 4 




XVIII 




R 35_, 



Base 



R 35_, 



Base 




and 



XIX 





Compounds of Formula I, when A or G is a 4-chloropyridyl, can be treated with an amine, as 
shown in Scheme 5, to form 4-aminopyridines of formulae XXV and XXVII. 
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The present invention is further illustrated by the following examples which should 
not be construed as limiting in any way. The contents of all cited references (including 
literature references, issued patents, published patent applications as cited throughout this 
application) are hereby expressly incorporated by reference. 

Examples 

Preparation of the compounds of the invention 

General. All reagents are commercially available unless otherwise specified. 
Reagents were used as received unless otherwise specified. Proton NMR data is reported 
downfield from TMS; coupling constants are in hertz. LCMS mass spectral data were 
obtained using a Hewlett-Packard 1 100 HPLC equipped with a quaternary pump, a variable 
wavelength detector set at 254 nm, a YMC pro CMS column (2 x 23 mm, 120A), and a 
Finnigan LCQ ion trap mass spectrometer with electrospray ionization. Spectra were 
seamed from 120-1200 amu using a variable ion time according to the number of ions in the 
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source. The eluents were A: 2% acetonitrile in water with 0.02% TFA and B: 2% water in 
acetonitrile with 0.01 8% TFA. Gradient elution from 10% B to 95% B over 3.5 min at a 
flowrate of 1 .0 mL/min was used with an initial hold of 0.5 min and a final hold at 95% B of 
0.5 min. Total run time was 6.5 min. Purification by HPLC was performed using a Gilson 
5 HPLC system (LTV7VIS-155 detector, 215 liquid handler, 306 pumps, 819 injection valve 
and an 81 1C mixer, the column was a YMC Pro C18 (75 x 30, 5um, 120A); the eluents were 
A: water with 0.1% TFA and B: acetonitrile with 0.1% TFA; gradient elution from 10% B 
to 90% B over 12 min with a final hold at 90% B for 2 min; flowrate was 25 mL per minute. 
NMR data are in agreement with the structure of all prepared compounds. Elemental 
10 analyses were obtained at Robertson Microlit Laboratories, Madison NJ. Melting points are 
uncorrected. 

Preparation of Intermediate A: 4-Methyl-3-cyanopyridine. 

EtOH, 5% Pd/C, ^L/CN 
B 3 N, H 2 " %J 

Step 1. 2,6-Dihydroxy-4-memyl-3-pyridinecarbonitrile (150 g, 1 mol) and phosphorus 
oxychloride (600 mL, 6.4 mol) were stirred under an Ar atmosphere and triethylamine (300 
mL, 2. 1 mol) was added. After refluxing for 1 6 h, the mixture was concentrated in vacuo, 
and the residue partitioned between ice water (6 L) and dichloromethane (2 L). The organic 
"phase was washea^witlraTIu^u^so^^ 

and then filtered through a pad of silica gel (465 g) on a sintered glass funnel. Elution with 
dichloromethane and concentration of the filtrate in vacuo afforded 109.6 g (58.6%) of 2,6- 
dichloro-4-methyl-3-cyanopyridine as a colorless crystalline solid, mp 108-110 °C: TLC R/" 
0.23 (1:1 hexane-dichloromethane, R/0.31 (3:1 hexanes-EtOAc); ! H NMR (CDCI3) 8 7.3 (d, 
1H), 2.3 (s, 3H); GCMS 187 (M+H+). 

Step 2. 2,6-Dichloro-4-methyl-3-cyanopyridine (40.8 g, 0.22 mol) was dissolved in 
anhydrous ethanol (680 mL) and triethylamine (120 mL) by warming, and the solution 
hydrogenated over 5% palladium on carbon at 10 psi of hydrogen. Upon completion of the 
reaction, catalyst was removed by filtration. The filtrate was concentrated in vacuo. The 
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5 



resulting solid was triturated with ether, filtered, and then concentrated in vacuo to afford 
16.3 g (63.1%) of 4-methyl-3-cyanopyridine as colorless needles: mp 

(40-45 °C, slowly melts); *H NMR (CDC1 3 ) 5 8.8 (s, 1H), 8.5 (d, 1H, /= 5 Hz), 7.3 (d, 1H, J 
= 5 Hz), 2.6 (s, 3H); GCMS 1 1 8 (M 4 ). 

General Method A: Preparation of 4-Substituted-3-cyanopyridines. 



R 21 



R 21 



° ° O^OC 2 H 5 



r r 21 r 21 

H 2 N^O J^/CN POCl 3 ,Et 3 N ,A^ CN 




MeOH.KOH ^ ^ ^ Q ^ ^ . Q 




Et 3 N, Pd/C, H 2 , EtOH 




10 

Step 1. mono-Ethyl malonate (35.0 g, 265 mmol) and THF (300 mL) were placed into a 500 
mL round-bottomed flask and cooled to -70 °C under Ar. To this solution was added 330 

inin at -70 °C. The acid chloride was added to the solution slowly, stirred for one more h at 
15 -70 °C, and then the reaction temperature was allowed to go to rt overnight. The solution 
was concentrated in vacuo and the residue was partitioned between IN HC1, (200 mL) and 
Et 2 0 (2 x 300 mL). The organic layer was washed sequentially with saturated NaHC0 3 
solution (200 mL) and H 2 0 (200 mL), then dried over Na 2 S0 4 . The filtrate was concentrated 
and the crude product was purified by chromatography using hexanes-EtOAc (95:5). The 
20 average yields of the beta-ketoesters were 30-50%. 

Step 2. The beta-ketoester (347 rnmol) and 2-cyanoacetamide (347 mmol) were placed into 
a 500 mL round-bottomed flask and dissolved in 1 00 mL of THF under Ar. To this solution 
was slowly added a solution of KOH (1.1 equiv., 25.2 g, 382 mmol) in 150 mL MeOH. The 
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solution allowed to stir at 70 °C for 8 h, during which time a solid slowly formed. The 
reaction mixture was cooled the solution to rt and the solid was filtered. The solid was 
dissolved in warm water (250 mL) and concentrated. HC1 was added slowly until the pH was 
1-2. The resulting solid was filtered and dried to afford the 4-substituted-2,6-dihydroxy-3- 
cyanopyridine. The average yields of the 4-substituted-2,6-dihydroxy-3-cyanopyridines 
were 30-90%. 

Step 3. In a 500 mL round-bottomed flask were placed the 4-substituted-2,6-dihydroxy-3- 
cyanopyridine (314 mmol) and POCl 3 (3.3 equiv, 1035 mmol, 95.3 mL) under Ar. 
Triethylamine (471 mmol, 65.5mL) was added very slowly using an ice bath for cooling. 
The reaction mixture was heated to 130 °C for 8 h under Ar after the addition was finished. 
After cooling to rt, the reaction mixture was concentrated in vacuo and poured into ice (150 
g). The residue was partitioned between CH 2 C1 2 (3 x 200 mL) and ice water. The separated 
organic layer was washed sequentially with NaHC0 3 (saturated 200 mL) and H 2 0 (200 mL), 
then dried over Na 2 S0 4 . The filtrate was concentrated and purified by column 
chromatography using hexanes-EtOAc (80:20) as eluant. The average yields of the 4- 
substituted-2,6-dichloro-3-cyanopyridines were 35-50%. 

Step 4. Into a 500 mL round-bottomed flask were placed the 4-substituted-2,6-dichloro-3- 
cyanopyridines (232 mmol), 10% Pd/C (2.0 g), Et 3 N (927 mmol, 130 mL) and EtOH (300 
mL). The mixture was hydrogenated at atmospheric pressure for 24 to 48 hat rt The 
catalyst was removed by filtration and the filtrate was concentrated. The residue was 
partitioned between CH 2 C1 2 (3 x 200 mL) and H 2 0 (200 mL), and then the separated organic 
layer was dried over Na 2 S0 4 . Concentration and purification by column chromatography 

-usfeTh-ex-ani^ 

of 85-95%. 



Preparation of Intermediate B: 4-Ethyl-3-cyanopyridine. 




4-Ethyl-3-cyanopyridine was prepared according to General Method A: TLC R/0.50 (70:30 
hexane-EtOAc); l K NMR (CDC1 3 ) 5 8.80 (d, 1H), 8.62 (d, 1H), 7.26 (dd, 1H), 2.84 (q, 2H), 
1.30 (t, 3H); MS 133.1 (M+H 4 ). 
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Preparation of Intermediate C: 4-(2-Propyl)-3-cyanopyridine. 




4-Propyl-3-cyanopyridine was prepared according to General Method A: TLC R/0.40 
5 (70:30 hexane-EtOAc); ! H NMR (CDC1 3 ) 5 8.80 (d, 1H), 8.75 (d, 1H), 7.26 (dd, 1H), 3.32 
(q, 2H), 1 .30 (t, 6H); MS 146 (M+H+). 

Preparation of Intermediate D: 4-(2-CyclopentyI)-3-cyanopyridine. 




CN 

10 4-Cyclopentyl-3-cyanopyridine was prepared according to General Method A: TLC R/0.70 
(70:30 hexane-EtOAc); 'H NMR (CDC1 3 ) 5 8.72 (s, 1H), 8.60 (d, 1H), 7.24 (d, 1H), 3.36 (t, 
1H), 2.18 (m, 2H), 1.80 (t, 6H); MS 173 (M+H 4 ). 



Preparation of Intermediate E: 4-(l-Propyl)-3-cyanopyridine. 




Step 1. Ethyl 3-oxohexanoate (50 g, 0.32 mol) and 2-cyanoacetamide (26.6 g, 0.32 mol) 
were dissolved in methanol (100 mL). A solution of KOH (20.7 g, 0.37 mol) in methanol 
(150 mL) was added slowly using an additional funnel. The resulting mixture was refluxed 
20 at 70 °C overnight. After the reaction, the white precipitate mat formed was filtered and 
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collected. The crude product was dissolved in warm water (250 mL, 50-60 °C). 
Concentrated HC1 was added dropwise with stirring until the pH was 1-2. The white 
precipitate that formed upon addition of the HC1 was filtered and collected, washed with ice 
water, and dried in a vacuum oven overnight. 2,6-Dihydroxy-4-propyl-3-cyanopyridine 
(33.1 g) was produced as a white solid. 

Step 2. Under Ar, POCl 3 (56.5 mL 5 0.614 mol) was added dropwise into an ice-bath cooled, 
three-neck round-bottomed flask containing 2,6-dihydroxy-4-propyl-3-pyridinecarbonitrile 
(33.1 g, 0.186 mol). Then Et 3 N (38.86 mL, 0.279 mol) was added into the mixture very 
slowly with cooling. After the addition was complete, the mixture was warmed to rt, then 
heated under reflux at 140 °C overnight. After cooling to rt, the excess POCl 3 was 
evaporated. The brown residue that remained was added slowly into 500 g of crushed ice 
with stirring. Then concentrated NaOH solution was added dropwise with stirring until the 
pH reached 8. The aqueous solution was extracted with CH 2 C1 2 (3 x 500 mL). The organic 
extracts were combined and evaporated to give a brown solid. The crude product was 
purified by silica gel chromatography using 2% EtOAc/hexane as eluant to give 2,6- 
dichloro-4-propyl-3-cyanopyridine (24.1 g) as a light yellow solid. 

Step 3. 2 5 6-Dichloro-4-propyl-3-pyridinecarbonitrile (24.1 g, 0.112 mol) and 10% Pd on 
carbon (3.5 g) were mixed in a 500 mL round-bottomed flask. Denatured EtOH (300 mL) 
and Et 3 N (62.4 mL, 0.448 mol) were then added. The reaction mixture was degassed, filled 
with Ar, and then degassed again. After this step was repeated 3 more times, H 2 was filled 
into the flask using a hydrogen balloon. Connected with the hydrogen balloon, the reaction 
mixture was stirred overnight. After the reaction, the mixture was degassed again. The Pd/C 

was tillered and~tKe"fil"trate was evaporat^Tmfilirli^ 

The turbid filtrate was cooled in the ice bath for about 10 min and then filtered. The filtrate 
was concentrated and the brownish oil that remained was purified by silica gel 
chromatography using 20% EtOAc/hexane as eluant. 4-(l-Propyl)-3-cyanopyridine (4.24 g) 
was produced as light yellow oil in an overall 9.1% yield (3 steps): LCMS t R = 2. 1 1 min, 
147.2 (M+H+); l H NMR 5 9.00 (s, 1H), 8.50 (d, 1H), 7.33 (d, 1H), 2.84 (t, 2H), 1.77 (m, 
2H), 1.00 (t, 3H). 
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Preparation of Intermediate F: 4-Phenyl-3-cyanopyridine 




5 

Step 1. Ethyl 3-oxo-3-phenylpropanoate (51.9 mL, 0.300 mol) and 2-cyanoacetamide (25.2 
g, 0.300 mol) were dissolved in ethanol (100 mL). The mixture was heated to 50 °C under 
Ar. To this reaction mixture was added a solution of KOH (21.8 g, 0.330 mol) in ethanol 
(100 mL) via an additional funnel. The reaction was refluxed for approximately 17 h. After 
10 cooling to rt, the reaction mixture was filtered. The solid product was washed with ethanol 
and dried in vacuo overnight at 45 °C, providing 

12.5 g (19.6%) of 2,6-dihydroxy-4-phenyl-3-cyanopyridine as a white solid. 

Step 2. 2,6-Dihydroxy-4-phenyl-3-cyanopyridine (6.0 g, 28.2 mmol) and triethylamine (4.2 

mL, 30.6 mmol) were charged together into a round-bottomed flask. To this via syringe was 

15 added phosphorus oxychloride (8.2 mL, 90.4 mmol). The reaction mixture was refluxed for 
17 h under Ar, then concentrated to an oil under reduced pressure to remove excess POCl 3 . 
This oil was then poured slowly into a beaker with ice-water. The brown precipitate that 
formed was filtered, washed with copious amounts of water, then dried in vacuo overnight at 
45 °C. The solid was purified by silica gel chromatography (mobile phase 

20 dichloromethane), providing 3.83 g (54.5%) of 2,6-dichloro-4-phenyl-3-cyanopyridine as an 
off-white solid. 

Step 3. Into a dry round-bottomed flask was charged 5% palladium on carbon (0.38 g) and 
anhydrous ethanol (5 mL). Into another flask was charged 2,6-dichloro-4-phenyl-3- 
cyanopyridine (3.83 g, 15.4 mmol), triethylamine (8.57 mL, 61.5 mmol) and anhydrous 
25 ethanol (80 mL). This solution was transferred to the reaction flask and this flask was then 
purged with Ar. The flask was evacuated and then purged with Ar; this process was 
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repeated twice more. A balloon of H 2 was attached to the flask and the reaction was then 
purged with hydrogen, then evacuated. The H 2 was released into the reaction flask and the 
reaction mixture was hydrogenated for 48 h. The reaction mixture was filtered and washed 
with ethanol. The filtrate was concentrated and the resulting oil was purified by column 
5 chromatography (mobile phase 20% EtOAc/hexane), providing 2.0 g (72%) of 4-phenyl-3- 
cyanopyridine as a white solid. TLC R/= 0.1618 (20% EtOAc/Hex); ! HNMR (CD 2 C1 2 ) 5 
7.50 (d, 1H, J = 5.3 Hz) 7.58-7.55 (m, 3H), 7.63-7.62 (m, 3H), 8.80 (d, 1H, J= 5.3 Hz), 8.94 
(s, 1H); GCMS m/z 1 80 (M+), t R = 8.0 min. 1 

10 Preparation of Intermediate G: 4-CycIopropyl-3-cyanopyridine 



Step 1. To a mixture of Cul (1.37, 0.0072 mol), dimethyl sulphide (33.5 mL, 0.46 mol) and 
15 3-cyanopyridine (15.0g, 0.144 mol) in anhydrous THF (390 mL) at -25 to -20 °C was added 
phenyl chloroformate (23.9 mL, 0.19 mol) and the mixture was stirred at this temperature for 
15-20 min. To this suspension at -25 to -20°C was added cyclopropyl magnesium bromide 
(126 mL, 0. 173 mol) over 20-30 min. The mixture was stirred at -25 to -20 °C for 15 min, — 
then wanned slowly to rt over 45-50 min. The reaction mixture was quenched with 20% 
20 NH4CI (1 05 mL), followed by extraction of the aqueous layer with diethyl ether (300 mL). 
The organic layer was washed sequentially with an aqueous solution of 1 : 1 20% NH4CI / 
NH4OH (2 x 45 mL), water (75 mL), 10% HC1 (2 x 75 mL), water (75 mL) and brine (125 
mL), then dried over anhydrous Na 2 S0 4 . The solution was concentrated to dryness to give 
the crude 3-cyano-4-cyclopropyl-l-phenoxycarbonyl-l,4-dihyropyridine. 
25 Step 2. A mixture of the crude dihydropyridine and sulphur (3.9g, 0. 144 mol) was heated in 
decalin (250 mL) for a period of 3 h. The reaction mixture was cooled to rt and vacuum 
distilled to give 1.73g (8.5%) of 4-cyclopropyl-3-cyanopyridine: R/0.24 (25% 





1. PhOCOCI 
Cul 

(CH 3 ) 2 S, 




89 



WO 03/027085 



PCT/US02/30483 



EtOAc/hexane); LCMS t R = 1.50 min, 145.10 (M+H+); *H NMR (CDC1 3 ) 8 8.75 (1H, s), 
8.60 (1H, d), 6.80 (1H, d), 2.30 (1H, m), 1.32 (2H, m), 0.97 (2H 5 m). 

Preparation of Intermediate H: 4-(ter*-Butyl)-3-cyanopyridine 



cyanopyridine (20.8 g, 0.2 mol), Cul (1.9 g, 0.01 mol), methyl sulfide (48 mL), and 600 mL 

10 of THF under Ar. The solution was cooled to -40 °C and phenylchloroformate (25.1 mL, 0.2 
mol) was added via an additional funnel with stirring. After 25 min, 0.1 M solution of tert- 
butylmagnesium chloride in THF (200 mL, 0.2 mol) was added dropwise over lh. The 
mixture was stirred at -40 °C for 2 h, then at rt overnight. Aqueous 20% NH4CI (300 
mL)and Ether (400 mL) was added into the mixture. After stirring for 5 min, the organic 

15 layer was collected and then washed sequentially with 200 mL of NH 4 C1/ NH4OH (50/50) 
twice, 200 mL of water once, 200 mL of 10% HC1 twice, 200 mL of water once, and then 
200 mL of brine once. After drying over MgS0 4 , the solution was filtered and concentrated 
to yield a brown oil. The crude product was purified by silic a gel chromatography (10% 
EtOAc/hexane) to give 1 0.0 g of the intermediate dihydropyridine as a brown oil. 

20 Step 2. The intermediate dihydropyridine (10.0 g) was dissolved in dry toluene (100 mL). 
A solution of o-chloranil (12.3 g, 0.5 mol) in 70 mL of acetic acid was added dropwise. The 
mixture was stirred at rt for 8 h and then concentrated. Toluene (100 mL), ether (100 mL), 
celite (10 g), and 10% NaOH solution (200 mL) were then added. The mixture was stirred 
for 15 min and filtered through celite. The dark organic layer was washed with 100 mL 

25 portions of 10% NaOH and water, then extracted with 10% HC1 (4 x 100 mL). The 

combined organic extracts were concentrated to approximately 100 mL, cooled, made basic 
with 20% NaOH, and then extracted with CH 2 C1 2 (3 x 100 mL). The combined organic layer 
was washed with brine, dried with K2CO3, and then concentrated to yield 3.8 g of A-{tert- 



5 




Step 1. In a 2000 mL, three-necked flask equipped with an overhead stirrer were placed 3- 



90 



WO 03/027085 



PCT/US02/30483 



butyl)-3-cyanopyiidme as a yeiiow oil (overall yield is 1 i.9%): LCMS t R = 2.23 min, 161.2 
(M+H+); 'HNMR 8.80 (s, 1H), 8.65 (d, 1H), 7.40 (d, 1H), 1.50 (s, 9H). 

Preparation of Intermediate I: 4-(4-FIuorophenyl)-3-cyanopyridine 




4-(4-Fluorophenyl)-3-cyanopyridine was prepared according to the method described for 
Intermediate H from 3-pyridinecarbonitrile (3.12 g, 0.03 mol), providing 1.08 g (overall 
yield 18.2%) of 4-(4-fluorophenyl)-3-cyanopyridine as a white solid: LCMS t R = 2.33 mi 
199.3 (M+H 4 ). 

Preparation of Intermediate J: 4~Methoxy-3-cyanopyridine 




Step 1. A stirred mixture of (l-ethoxylidene)malononitrile (50 g, 0.36 mol), 
dimethylformamide dimethyl acetal (84.9 mL, 0.6 mol) and anhydrous methanol (110 mL) 

15 wasreflux ed under Ar for 1 h, then left to cool and stand at rt overnight. After concentration 
in vacuo, the resulting solid was tnturated~with ice-cold memanol7filtel^7Wd-thWdnea-tcr 
afford 41.78 g (65.5%) of l,l-dicyano-2-methoxy-4-dimethylamino-l,3-butadiene as 
reddish-pink crystals, mp 131-132 °C; TLC R/0.24 (dichloromethane), RfO.31 (2:1 hexane- 
acetone); *H NMR (CD 2 C1 2 ) 5 7.65 (d, 1H), 5.1 (d, 1H), 4.1 (s, 3 H), 3.2 (s, 3H), 2.9 (s, 

20 3H); LCMS 178 (M+H"*"). 

Step 2. Hydrogen chloride gas was vigorously bubbled into a stirred suspension of 1,1 - 
dicyano-2-memoxy-4-dimemylamino-l,3-butadiene (8.29 g, 46.8 mmol) in anhydrous 
methanol (178 mL) for 5 min periods twice during the day, then left to stir at rt over the 
weekend. The yellow solution was concentrated in vacuo, and the resulting solid stirred in 

25 methanol while sodium bicarbonate was cautiously added until gas evolution ceased, and the 
pinkish-red liquid was basic to pH paper. The reaction mixture was concentrated to a solid, 

1 
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triturated with dichloromethane, and then filtered. The filtrate was concentrated in vacuo to 
afford 2-chloro-3-cyano-4-methoxypyridine as a pink solid (7.0 g, 89%). The product could 
be recrystallized from methanol as fine, pastel yellow needles, mp 168.5 -171 °C: *H NMR 
(CDC1 3 ) 5 8.4 (d, 1H), 6.9 (d, 1H), 4.0 (s, 3 H); LCMS 169 (M+H 4 ). Anal. Calcd for 
5 C7H5CIN2O: C, 49.87; H, 2.99; N, 16.62; CI, 21.03. Found: C, 49.87; H, 2.97; N, 16.63; 
CI, 20.95. 

Step 3. A solution of 2-chloro-3-cyano-4-methoxypyridine (3.4 g, 20.0 mmol) in anhydrous 
ethanol (75 mL) was hydrogenated over 5% Pd/C (340 mg) at 10 psi. Upon completion of 
the reaction, catalyst was removed by filtration. The filtrate was in vacuo to afford 2.54 g 
10 (94.7%) of 4-methoxy~3-cyanopyridine as a colorless solid. A sample was recrystallized 
from dichloromethane/hexane, mp 124.5-126 °C (colorless needles): TLC R/0.2 (2% 
methanol/dichloromethane); TLC R/0.1 (1:1/ hexane:EtOAc); *H NMR (CDC1 3 ) 5 
8.7 (s,lH), 8.6 (d, 1H), 6.9 (d, 1H), 4,0 (s, 3H); GCMS 134 (M+). Anal. Calcd for C 7 H 6 N 2 Or 
. C, 62.68; H, 4.5 1 ; N, 20.88. Found: C, 62.43; H, 4.48; N, 20.75. 

15 

Preparation of Intermediate K: 4-Methylpyridine-3-thiocarboxamide 




20 Hydrogen sulfide gas was bubbled into a solution of 4-methyl-3-cyanopyridine (40.8 g, 

0.346-mol)4n-absolute-ethanol-(68 

h. The reaction mixture was stirred overnight and then the solvent was removed in vacuo. 
The residue was dissolved in EtOAc (500 mL) and the solution was heated at 50-55 °C for 
4.0-4.5 h, then allowed to cool to rt. The mixture was filtered, the solid was triturated and 

25 washed with more EtOAc, and then filtered. The filtrate was concentrated in vacuo to afford 
crude product. The crude was purified by taking it back up into dichloromethane (1 00 mL), 
heating the mixture to reflux, then allowing it to cool with stirring. The solid was filtered, 
washed with dichloromethane, and then dried to afford 24.1 g (72%) of 4-methylpyridine-3- 
thiocarboxamide as a sand-colored solid, mp 104.5-106 °C: TLC R/0.08 (5% methanol/ 

30 dichloromethane); TLC R/0.18 (EtOAc); ! H l^MR (DMSO-^) 5 10.1 (broad s, 1H), 
9.6 (broad s, 1H), 8.4 (d, 1H), 8.3 (s, 1H), 7.2 (d, 1H), 2.3 (s, 3H); LCMS 153 (M+H+). 
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15 



General Method B: Preparation of 4-Substituted Pyridine-3-thicarboxamides 



R 21 R 21 



R S 




5 

Hydrogen sulfide was bubbled for 30 min into a solution containing the 4-alkyl-3- 
cyanopyridines (178 mmol) in DMF (300 mL). Diethylamine (1.5 eq) was added and the 
mixture was heated at 60 °C for 1 h. The reaction mixture was concentrated and the residue 
was partitioned between CH 2 C1 2 (3 x 200 mL) and H 2 0 (200 mL). The organic layer was 
10 dried (Na 2 S0 4 ) and purified by column chromatography using 60:40 hexanes-EtOAc to 
afford the pyridine thiocarboxamides. The average yield was 80-95%. 



Preparation of Intermediate L: 4-Ethylpyridine-3-tbJocarboxamide 





4-Ethylpyridine-3-thiocarboxamide was prepared according to General Method B: TLC Rf 
0.55 (EtOAc); LCMS 167.1 (M+H*); 'HNMR (CDC1 3 ) 6 8.50 (s, 1H), 8.46 (d, 2H), 7.96 
20 (bs, 1H), 7.66 (bs, 1 H), 2.86 (q, 2H), 1.30 (t, 3H). 

Preparation of Intermediate M: 4-(2-Propyl)pyridine-3-thiocarboxamide 




NH 



25 4-(2-Propyl)pyridine-3-thiocarboxamide was prepared according to General Method B: 

TLC R/0.10 (50% EtOAc/hexanes); LCMS 181 (M+H 4 ); l H NMR (CDC1 3 ) 5 8.48 (d, 1H), 
7.24 (s, 1H), 7.20 (d, 1H), 3.46 (m, 1H), 1.26 (d, 6H). 
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Preparation of Intermediate N: 4-(2-Cyclopentyl)pyridine-3-thiocarboxamide 




H 2 S 




NH 2 



5 4-(Cyclopentyl)pyridine-3-ttaocarboxamide was prepared according to General Method B: 
TLC R/0.30 (60/40 hexanes/EtOAc); LCMS 206.8 (M+H+); *H NMR (CDC1 3 ) 5 8.75 (s, 
1H), 8.40 (d, 2H), 7.30 (d, 1H), 3.38 (t, 1H), 2.08 (m, 2H); 1.70 (m, 6H). 

10 Preparation of Intermediate O: 4-(l-Propyl)pyridine-3-thiocarboxamide 



4-(l-Propyl)pyridine-3-thiocarboxamide was prepared according to General Method B: 
LCMS t R = 1.05 min, 181.1 (M+H*); l H NMR (CDC1 3 ) 5 8.05 (s, 1H), 8.00 (d 5 1H), 7.15 (d, 
1H\ 2.80 (t, 2H), L66 (m 9 2H); 0.98 (t, 3H). 



Preparation of Intermediate P: 4-Phenylpyridme-3-thiocarboxamide 




20 4-Phenyl-3-cyanopyridine (2.0 g ? 1 1 mmol) was dissolved into DMF (40 mL). The reaction 
flask was attached to a scrubber (bleach). The reaction was cooled in an ice-water bath and 
hydrogen sulfide (excess) was bubbled in via needle for 40 min. To the mixture was added 
diethylamine (1.72 mL, 16.6 mmol). The mixture was heated to 60 °C for 45 min. The 
reaction was then concentrated under reduced pressure and purified by column 

25 chromatography (mobile phase 30% EtOAc/hexane to 60% EtOAc/hexane). This yielded 
1.85 g (77.8%) of 4-phenylpyridine-3-thiocarboxamide as a yellow solid: 




15 
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TLC R/0.05 (40% EtOAc/hexanes); t R = 1 .37; l ti NMR (CDC1 3 ) 5 6.57-6.50 (m, 2H), 7.45- 
7.44 (m, 4H), 7.52 (m, 2H), 8.63 (d, 1H), 9.01 (s, 1H); LCMS (ES) m/z 215.1 (M+H*). 

Preparation of Intermediate Q: 4-Cyclopropylpyridine-3-thiocarboxamide 



To a solution of 4-cyclopropyl-3-cyanopyridine (4.83 g, 34 mmol) in absolute ethanol (100 
mL) upon cooling, was purged hydrogen sulphide gas for a period of 1 h. To this solution 
was added diethylamine (5.3 mL, 51 mmol) and the mixture was heated to 50-55 °C for a 
period of 4.0-4.5 h. The reaction mixture was then stirred for 16-18 h at rt in order to 
consume the remaining amount of starting material. The reaction mixture was 
Concentrated in vacuo and subjected to silica gel chromatography using 20-100% EtOAc- 
hexane to yield 5.01 g (82%) of 4-cyclopropylpyridine-3-thiocarboxamide: LCMS t R = 0.70 
min, 179 (M+H+); l K NMR (DMSO-4?) 6 10.21 (br s, 1H), 9.75 (br s, 1H), 8.32 (d, 1H), 
8.26 (s, 1H), 6.83 (d, 1H), 2.12 (m, 1H), 1.04 (m, 2H), 0.80 (m, 2H). 

Preparation of Intermediate R: 4-(tert-Butyl)pyridine-3-thiocarboxamide 



4-(/e/^Butyl)pyridme-3-thiocarboxamide was prepared according to General Method B: 
LCMS t R = 0.91 min, 195.2 (M+H+); »H NMR (CDC1 3 ) 8 8.38 (d, 1H), 8.26 (s, 1H), 8.00 (br 
s, 1H), 7.60 (br s, 1H), 7.35 (d, 1H); 1.50 (s, 9H). 
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Preparation of Intermediate S: 4-(4-Fluorophenyl)pyridine-3-thiocarboxamide 

F F 



H 2 S 





N N" 
4-(4-Fluorophenyl)pyridine-3-thiocarboxamide was prepared according to General Method 
B: LCMS t R = 1.52 min, 233.2 (M+H+). 

Preparation of Intermediate T: 4-Methoxypyridine-3-thiocarboxamide 

OMe OMe S 

-CN h 2 s r^V^ 




N N 
Hydrogen sulfide gas bubbled into a solution of 3-cyano-4-methoxypyridine (14.7 g, 87.1 
mmol) in absolute ethanol (270 mL) and triethylamine (130 mmol) with ice cooling for 1 h. 
The reaction mixture was stirred overnight and then the solvent was removed in vacuo. The 
1 0 residue was dissolved in EtOAc (200 mL) and heated at 50-55 °C for 4.0-4.5 h, then allowed 
to cool to rt. The mixture was filtered, and the solid was triturated with more EtOAc and 
then filtered. The filtrate was concentrated in vacuo to afford the crude product. This was 
purified by taking it back up into dichloromethane (75 mL), heating the mixture to reflux, 
then allowing it to cool with stirring. The solid was filtered, washed with dichloromethane, 
1 5 and then dried to afford 9.6 g (65.3%) of 4-methoxypyridine-3-thiocarboxamide as a pale 
yellow solid: TLC R/0.21 (5% methanol/dichloromethane); TLC R/0.12 (EtOAc); *H 
NMR (DMSO-^j) 5 10.1 (broad s, 1H), 9.4 (broad s, 1H), 8.6 (s, 1H), 8.4 (d, 1H), 7.1 (d, 
1H), 3.9 (s, 3H); LCMS 153 (M+H+). 



20 Preparation of Intermediate U: 2-(3-Pyridyl)thioacetamide 



i'^V^^CN Diethylamine 




NH 2 



Hydrogen sulfide gas was bubbled into a solution of 6.0 g (51 mmol) of 3-pyridylacetonitrile 
25 in 1 00 mL anhydrous DMF under Ar at rt at a moderate rate for 20 min. The reaction was 
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warmed to 60 °C, then a solution of diethylamide (7.88 mL, 76.5 mmol) in 10 mL DMF was 
added in one portion. After 1 .5 h, the reaction mixture was cooled and Ar was bubbled 
through the reaction for 1 h. The DMF was evaporated. The residue was dissolved in EtOAc 
and purified by flash chromatography using EtOAc as eluant. *H NMR and MS data were 
5 consistent with the product. 

Preparation of Intermediate V: 4-Cyanoisoquinoline 




10 c Into a 250 mL round-bottomed flask were placed 4-bromoisoquinoline (50.0 mmol, 10.4 g), 
CuCN (100.0 mmol, 9.0 g) and DMF (150 mL) under Ar. The solution was heated at 140 °C 
for 12 h. The reaction mixture was filtered over celite and the filtrate was concentrated. The 
residue was partitioned between CH 2 C1 2 (3 x 100 mL) and H 2 0 (100 mL), and then the 
organic layer was dried (Na 2 S0 4 ). Concentration and purification of the crude product by 

15 column chromatography using 80:20 hexanes-EtOAc afforded 4-cyanoisoquinoline (45%). 

Preparation of Intermediate W: Isoquinoline-4-thiocarboxamide 




20 Isoquinoline-4-tWocarboxamide was prepared according to General Method B: 



TLC R/0.60 (EtOAc); l H NMR (DMSO-*) 8 10.4 (s, 1H), 9.9 (s, 1H), 8.6 (s, 1H), 9.3 (s, 
1H), 8.4 (s, 1H), 8.2 (d, 1H), 7.8 (dd, 1H), 7.6 (dd, 1H); LCMS 189.1 (M+H^ ? t R 1.08 min. 

Preparation of Intermediate X: 4-Methyl-3-acetylpyridine 



25 
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Step 1. A solution of 3-acetylpyridine (100 g, 0.82 mol), dimethyl sulfide (400 mL, 5.4 
mol) and copper (I) iodide (7.94 g, 0.041 mol) in anhydrous THF (2 L) was stirred at rt 
under Ar. Phenyl chloroformate (0.4 mL, 0.82 mol) was then added, producing a dark 

5 brown precipitate. After 30 min, the mixture was cooled below -21 °C and methyl 

magnesium bromide (1.4 M in 3:1 toluene-THF, 586 mL, 0.82 mol) was added over 50 min, 
keeping the reaction temperature below -15 °C. The color lightened as the mixture became a 
solution; a lime green precipitate formed near the end of the addition, but redissolved upon 
completion. The mixture was stirred and allowed to warm slowly; after 2 h it had warmed to 

10 8.8 °C. Saturated aqueous ammonium chloride solution (500 mL) was added. After stirring 
for 10 ruin, the mixture was poured into a separatory funnel containing water (500 mL). The 
organic phase was separated, washed with brine (500 mL), dried (Na 2 S0 4 ) 5 filtered and then 
concentrated in vacuo. The residue was purified by silica gel chromatography using a 
hexane-EtOAc gradient to afford 134.3 g (63.7) of the intermediate dihydropyridine. 

15 Step 2. A solution of the intermediate dihydropyridine (134.3 g, 0.52 mol) in 

dichloromethane (100 mL) was added to a stirred suspension of sulfur (16.67 g, 0.52 mol) in 
decalin and slowly heated to reflux under an Ar sweep. After refluxing 1 h, the reaction 
mixture was allowed to cool to rt, then filtered through a pad of silica gel. After eluting the 
decalin with hexane, elution with a hexane-diethyl ether gradient afforded 49.4 g (70.3%) of 

20 4-methyl-3-acetylpyridine as a reddish-brown oil: TLC R/0.19 (diethyl ether); TLC R/0.14 
(1:1 hexane/EtOAc); l ¥L NMR (CD 2 C1 2 ) 8 8.9 (s, 1H), 8.5 (d, 1H), 7.2 (dd, 1H), 2.6 (s, 3H); 
GCMS m/z 135 (M+). 



Preparation of Intermediate Y: 4-(2-Propyl)-3-acetyIpyridine 




Step 1. To a mixture of Cul (78.5g, 0.412 mol), dimethyl sulphide (203 mL, 2.76 mol) and 
3-acetyl pyridine (50.0g, 0.412 mol) in anhydrous THF (1 100 mL) at rt was added phenyl 
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10 



15 



ctaoroformate (55.2 ml, 0.44 mol) and the mixture was stirred for 40-50 min. To this 
suspension at -25 to -20 °C was added isopropyl magnesium chloride (220 mL, 0.44 mol, 
2.0 M solution in THF) over 30-40 ruin. The mixture was stirred at this temperature for 30 
min, then warmed slowly to rt over 1 .0-1 .5 h. The reaction mixture was quenched with 20% 
NH4CI (350 mL), followed by extraction of the aqueous layer with EtOAc (700 mL). The 
organic layer was washed with 20% NH4CI (350 mL), then brine (250 mL), and dried over 
anhydrous Na 2 S0 4 . Silica gel chromatography using a 3-10% EtOAc-hexane gradiant 
yielded 43.5 g of crude 3-acetyl-4-isopropyl-l-phenoxycarbonyl-l,4-dihydropyridine. 
Step 2. A mixture of the crude dihydropyridine (43.5 g, 0.153 mol) and sulphur (4.9 g, 
0.153 mol) were heated at reflux in decalin (175 mL) for a period of 3 h, then cooled to rt. 
Purification by silica gel chromatography, eluting first with hexanes, then with a 5-30% 
EtOAc-hexane gradiant, gave 19.3 g (78%) of the title compound: TLC R/0.19 (25% 
EtOAc/hexane); GCMS (EI) t R = 6.2 min; 163 (M*); *H NMR (CDC1 3 ) 5 8.76 (s, 1H), 8.57 
(d, 1H), 7.30 (d, 1H), 3.55 (m, 1H), 2.60 (s, 3H), 1.22 (d, 6H). 

Preparation of Intermediate Z: 4-EthyI-3-acetylpyridine 




PhOCOC! 
Cul, (CH 3 ) 2 S 



EtMgBr, THF 




Sulfur / decalin 
reflux 




20 



25 



Stepl. 3-Acetylpyridine (5.0 g, 0.0413 mol), copper iodide (7.86 g, 0.0413 mol) and 
dimethyl sulfide (20.0 mL, 0.272 mol) were dissolved in THF (100 mL, anhydrous). This 
was stirred at rt for 1 5 min. To the reaction was added dropwise phenyl chloroformate (5.5 
mL, 0.0441 mol) over 10 min. This reaction was then stirred under Ar for 1 h. The reaction 
was cooled to -25 °C and ethylmagnesium bromide (1M in THF, 44.1 mL, 0.0441 mol) was 
added dropwise over 40 min. The reaction was stirred at -25 °C for 30 min, then warmed to 
rt and quenched with 20% NH 4 C1 (35 mL). The mixture was extracted with EtOAc, washed 
with 20% NH4CI, brine, and then dried over sodium sulfate. Regioisomers were produced in 
a 2:1 ratio (desired: undesired). The organic was concentrated to dryness and the crude oil 
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10 



was purified by column chromatography (mobile phase 5% EtOAc/hexane). Phenyl 3- 
acetyl-4-ethyl-l(4H) pyridine carboxylate was obtained as an orange oil in 40.6 % yield, 
(4.55 g). 

Step 2. Phenyl 3-acetyl-4-ethyl-l(4H)-pyridinecarboxylate (3.26 g, 0.0120 mol) and sulfur 
(0.385 g, 0.0120 mol) were dissolved into decalin (15 mL). The reaction mixture was heated 
to reflux for 17 h under Ar, then poured onto a silica gel column and washed with copious 
amounts of hexane. The product was then eluted with a gradient mobile phase (5% 
EtOAc/hexane to 30% EtOAc/hexane). The product containing fractions were concentrated 
to dryness to give an orange oil, 1.16 g (64.8%): R/0.12 (20% EtOAc/hexane). 

Preparation of Intermediate AA: 4-(l-Propyl)-3-acetylpyridine 




PhOCOCI 
Cul, (CH 3 ) 2 S 

► 

n-PrMgBr, THF 




Sulfur / decalin 



reflux 




4-(l-Propyl)-3-acetylpyridine was prepared according to the method used to prepare 4-ethyl- 
15 3-acetylpyridine: LCMS t R = 0.82 min; 164 (M+H 4 ); 'H NMR (CDC1 3 ) 5 8.86 (s, 1H), 8.56 

(d, J= 5 Hz, 1H), 7.20 (d, J= 5 Hz, 1H), 2.85 (t, J= 8 Hz, 2H), 2.63 (s, 3H), 1.61 (m, 2H), 
OgLt, J= 7 H z,.iH)_ 



20 



Preparation of Intermediate AB: 4-Cyclopropyl-3-acetylpyridine 




PhOCOCI 
Cul, (CH 3 ) 2 S 

[>-MgBr 
THF 




Sulfur / decalin 



reflux 




Step 1. Cyclopropyl bromide (50.0 g, 413 mmol) was dissolved in 500 mL of anhydrous 
THF. Dry magnesium (10.0 g, 41 1 mmol) was charged to a round-bottomed flask containing 
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a catalytic amount of iodine. 20% of the solution of the cyclopropyl bromide solution was 
then charged into the flask. After observing bubble formation, the remaining cyclopropyl 
bromide solution was added over 15 min, thereby causing the reaction mixture to reflux. 
After 30 min, a 5.0 mL aliquot of the reaction mixture was taken to determine the 
concentration of the Grignard reagent. This analysis was performed according to the 
following procedure: 2 mg of 1 ,10 phenanthroline was added to a 50 mL flask with 10 mL of 
benzene; the 5.0 mL aliquot was then added; and the resulting mixture was titrated to the 
reddish-purple endpoint with 2.4 mL of 1 .0 M butan-2-ol in p-xylene. Concentration was 
thus 0.48 M, which implied a 58% conversion to the desired Grignard reagent. 
Step 2. 780 mg of Cul (4. 1 0 mmol) was added to a round-bottomed flask under inert (Ar) 
conditions. A suspension was then formed by the addition of 100 mL of THF. 40 mL of 
dimethyl sulfide was added, yielding a clear yellow solution. 3-Acetylpyridine (10.0 g, 82.7 
mmol) was then dissolved in 70 mL of THF and added to the yellow solution. Finally, 13.6 
g (86.8 mmol) of phenyl chloroformate was dissolved in 50 mL of THF and the resulting 
solution was added slowly, resulting in the formation of a precipitate. The mixture was then 
cooled to -20 °C by packing the flask in dry ice. 172 mL (82.6 mmol) of the Grignard 
solution from above was then added drop wise over 20 min while maintaining the 
temperature below -5 °C. The reaction mixture was allowed to warm to rt and then 
quenched with 400 mL of 20% aqueous ammonium chloride. Ethyl acetate (200 mL) was 
added. The organic layer was collected and the aqeuous layer was washed with 400 mL of 
ethyl acetate. The organic layers were combined, washed with brine, and then concentrated 
in vacuo. The residue was dissolved in dichloromethane and chromatographed on silica gel 

using a Biotage FlasITTbL column, firsFelufii^ 

with 4 L of 15% EtOAc-hexane. The fractions containing the desired compound were 
combined and concentrated in vacuo, providing 12.2 g of an oil: *H NMR (CDC1 3 ) S 7.98 (s, 
1H, broad) 7.44 (t, 2H), 7.31 (t, 1H), 7.21 (d, 2H), 6.99 (s, 1H, broad), 5.20 (s, 1H, broad), 
3.23 (t, 1H, broad), 2.40 (s, 3H), 0.91 (m, 1H), 0.53-0.33 (m, 3H), 0.20 (m, 1H); LCMS 
(ES) m/z 284.0 (M+H + ). 

Step 3. 12.2 g (43.0 mmol) of the dihydropyridine was transferred into a round-bottomed 
flask containing 143 mL of decahydronaphthalene. Sulfur (1.38 g, 43.0 mmol) was added 
and the flask was heated in an oil bath at 1 80 °C. Over 4 h, an additional 1 .38 g of sulfur 
was added. The heat was then turned off and the reaction was diluted with 500 mL of 
MTBE. The organic layer was extracted twice with 250 mL portions of 1 .0 N HC1. 500 mL 
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of dicMoromethane was added to the aqueous layer, which was then made basic with 1.0 N 
NaOH. The oragnic layer was then washed with 250 mL of brine, dried with sodium sulfate, 
filtered, and concentrated to obtain 2.13 g of an oil. The acidic aqueous layers were 
extracted again with 500 mL of dichloromethane. The organic layer was dried with sodium 
5 sulfate, filtered into the oil obtained from above, and concentrated in vacuo to obtain a total 
of 3.63 g, (27% from 3-acetylpyridine): l YL NMR (CDC1 3 ) 5 8.83 (s, 1H), 8.54 (d, 1H), 6.93 
(d, 1H), 2.71 (m, 1H), 2.71 (s, 3H), 1.28 (d, 2H), 0.92 (d, 2H); LCMS (ES) m/z 162.1 
(M+H 4 ); GCMS (CI) m/z 162 (M+H*). 

10 Preparation of Intermediate AC: 4-(tert-Butyl)-3-acetylpyridine 

- O 




PhOCOCI 
Cul, (CH 3 ) 2 S 




Sulfur / decalin 



I\| ► 

N t-BuMgBr, THF reflux 





4-(ter^Butyl)-3-acetylpyridine was prepared according to the method used to prepare 4- 
ethyl-3-acetylpyridine to first give the intermediate phenyl 3-acetyl-4-ter/s-butyl-l(4H)- 
pyridinecarboxylate [HPLC t R = 3.32 min; TLC R/= 0.51 (5% EtOAc/hexane); X H NMR 
15 (CD 2 C1 2 ) 6 0.82 (s, 9H), 2.38 (s, 3H), 3.44 (d, 1H), 5.36-5.32 (m, 1H), 6.82 (d, 1H) 7.48- 

7.19 (m, 5H), 8.02 (s, 1H); LCMS (ES) m/z 300.3 (M+H*)], which was then aromatized with 
sulfur to give the desired product 4-(tert-butyl)-3-acetylpyridine: HPLC t R = 0.28; TLC R/= 
0.31 (EtOAc); LCMS (ES) m/z 111. 92 (M+IT). 

20 Preparation of Intermediate AD: 3-(2-Bromoacetyl)pyridine Hydrobromide 




3-Acetylpyridine (4 g, 3.6 mL, 33 mmol) was added via syringe to a 3 necked round- 
25 bottomed flask that was equipped with a condenser, pressure equalizing dropping funnel and 
Ar inlet. 48% aqueous HBr (5.5mL) was added and the solution was placed in a 70 °C oil 



102 



WO 03/027085 



PCT7US02/30483 



bath. Bromine (5.3 g, 1.7 mL) was added to the dropping funnel The bromine was then 
diluted with 48% aqueous HBr (1 mL) and then the bromine solution was added dropwise 
into the reaction over 30 min. TLC taken after 2 h revealed that the reaction was completed. 
The reaction mixture was cooled to rt, during which time crystals precipitated out of the 
5 reaction solution. The crystals were filtered and rinsed with 24% aqueous HBr. The crude 
yield was 7.19 g (77%). The material was recrystallized from 24% aqueous HBr, providing 
5.18 g (56%) of the title compound. 

Preparation of Intermediate AE: 2-(2-Bromoacetyl)pyridine Hydrobromide 

10 




2-(2-Bromoacetyl)pyridine hydrobromide was prepared from 2-acetylpyridine according to 
15 the method used for 3-(2-bromoacetyl)pyridine hydrobromide, 23% yield. 

Preparation of Intermediate AF: 4-(2-Bromoacetyl)pyridine Hydrobromide 




4-(2-Bromoacetyl)pyridine hy drobromide was prepared from 4-acetylpyridine according to 
the method used for 3-(2-bromoacetyl)pyridine hydrobromide, 44% yield. 

25 Preparation of Intermediate AG: 3-(2-ChIoroacetyl)pyridine Hydrochloride 

ry^ + J Na 1)2NHa,E,he ; pJ^ a 

H ^ Q 2) 1 N HCI/HOAc N Ha 

30 3-Acetylpyridine (5 g, 4.3 mL, 41.3 mmol) was dissolved in ether and the solution was 

cooled to 0 °C under Ar. A solution of 2N HCl/ether (1.2 eq, 25 mL) was added, and a white 
solid precipitated. The solid was rinsed with ether and dried, yielding 5.98 (92%) of the HC1 
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salt. The 3-acetyl pyridinium hydrochloride was then dissolved in 1 eq of IN HC1. An 
equivalent of N-chlorosuccinimide was added and the reaction was refluxed overnight. 
Ether was added to the reaction mixture; a solid precipitated. The solid was washed with 
ether and dried under vacuum, providing 6.52 g (83%) of the title compound. The product 
was used without further purification. 

Preparation of Intermediate AH: 4-Methyl-3-(2-chloroacetyl)pyridine 

1) HCI/Et 2 Q A^A^CI 
2) HCI/HOAc/NCS N 

10 Into a 500 mL round-bottomed flask was placed 4-methyl-3-acetylpyridine (10.0 g, 74.1 
mmol) in 90 mL of Et 2 0. To this solution was added 88.9 mL of 1M HC1 in Et 2 0 (1.2 eq, 
88.9 mmol) and the solution allowed to stir for lh at rt, at which point, the precipitate was 
filtered and washed with Et 2 0. The solid was then dried in vacuo at 60 °C. The HC1 salt of 
4-methyl-3-acetylpyridine (12.0 g, 70.0 mmol) was then dissolved in 70.0 mL of 1M HC1 in 

15 acetic acid. Then 9.34 g (1 eq, 70.0 mmol) of iV-chlorosuccinimide (NCS) was added, and 
the reaction allowed to stir under Ar at rt overnight. At this point, 300 mL of Et 2 0 was 
added, resulting in an off-white precipitate. This was allowed to stir for 1 h, then filtered 
and rinsed with Et 2 0 to provide 11.9 g (83%) of 4-methyl-3-(2-chloroacetyl)pyridine: 
GCMS t R = 6.60 min, 169 (M+); l H NMR (DMSO-rf 6 ) 6 2.51 (s, 3H), 5.15 (s, 2H), 7.68 (d, 

20 1H), 8.68 (d, 1H), 9.06 (s, 1H). 

epaiation-ofJfatejmedAat^^ 

1) HCI/Et 2 0 ^C^IL^-CI 




6^ 



2) HCI/HOAc/NCS 



4-(2-Propyl)-3-(2-chloroacetyl)pyridine was prepared from 4-(2-propyl)-3-acetylpyridine 
according to the method used to prepare 4-methyl-3-(2-chloroacetyl)pyridine. MS and NMR 
data were consistent with the structure and the product was used without further purification. 
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Preparation of Intermediate AJ: 4-Ethyi-3-(2-chioroacetyi)pyridine 




1) HCI/Et 2 Q 



2) HCI/HOAc/NCS 




4-(2-Ethyl)-3-(2-chloroacetyl)pyridine was prepared from 4-(2-ethyl)-3-acetylpyridine 
according to the method used to prepare 4-methyl-3-(2-chloroacetyl)pyridine. MS and NMR 
data were consistent with the structure and the product was used without further purification. 

Preparation of Intermediate AK: 4-(l-Propyl)-3-(2-chloroacetyI)pyridine 




4-(l-Propyl)-3-(2-chloroacetyl)pyridine was prepared from 4-(l-propyl)-3-acetylpyridine 
according to the method used to prepare 4Htnethyl-3-(2-cMoroacetyl)pyridine. MS and NMR 
data were consistent with the structure and the product was used without further purification. 

Preparation of Intermediate AL: 4-Cyclopropyl-3-(2-chIoroacetyI)pyridine 

1)HCI/Et 2 Q XX^CI 
2) HCI/HOAc/NCS ^- H ^ 




4-(Cyclopropyl)-3-(2-chloroacetyl)pyridine was prepared from 4-(cyclopropyl)-3- 
acetylpyridine according to the method used to prepare 4-methyl-3-(2-chloroacetyl)pyridi 
MS and NMR data were consistent with the structure and the product was used without 
further purification. 
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Preparation of Intermediate AM: 4-(terr-Butyl)-3-(2-cliloroacetyl)pyridine 




2) HCI/HOAc/NCS 



1) HCI/Et 2 0 




N 



5 4-(^^Butyl)-3-(2-chloroacetyl)pyridine was prepared from 4-(fe7^butyl)-3-acetylpyridine 
according to the method used to prepare 4-methyl-3-(2-chloroacetyl)pyridine. MS and NMR 
data were consistent with the structure and the product was used without further purification. 

General Method C: Synthesis of Non-commercially Available a-Bromo Aryl Ketones 

10 



To a solution of aryl ketone (12 mmol) in dichloromethane (20 mL) and methanol (2 mL) 
was added a solution of phenyltrimethylammonium tribromide (PTT) (4.68 g, 12 mmol) in 

15 dichloromethane (20 mL) and methanol (2 mL) dropwise. The red-colored reaction was 
stirred 4 h at rt after which time the color had changed to light-yellow. The solvents were 
evaporated in vacuo and the residue was partitioned between EtOAc (75 mL) and H 2 0 (50 
mL). The separated organic phase was washed with H 2 0 (50 mL), brine (50 mL), and then 
dried over Na 2 SQ 4 . The solvent was evaporated in vacuo, giving the desired alpha bromo 

20 ketone intermediate, which was used in the next step without purification. NMR and MS 
spectral data were consistent with the structure. 

The following alpha bromo aryl ketones were prepared according to General Method 
C: 

25 Intermediate AN: 2-(Bromoacetyl)-5-chlorothiophene was synthesized from 2-acetyl-5- 
chlorothiopnene (87%). 

Intermediate AO: 2-(Bromoacetyl)-5-methylfuran was synthesized from 2-acetyl-5- 
methylfuran (93%). 

Intermediate AP: 2-Bromo-4 5 -chloropropiophenone was synthesized from 4'- 
30 chloropropiophenone (86%). 




O 



CH 2 CI 2 /MeOH 
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Intermediate AQ: 2-(Bromoacetyl)-4-phenoxybenzene was synthesiszed from 4- 
phenoxyacetophenone (62%). 

Intermediate AR: 2-Bromo-4-(4-cMorophenyl)acetophenone was synthesized from 4-(4- 
chlorophenyl)acetophenone (69%). 

Intermediate AS: 2-(2-Bromoacetyl)-5-methylfuran was synthesized from 2-acetyl-5- 
methylforan (51%). 



Preparation of Intermediate AT: 2-Bromo-2% 4>-di(trifluoromethyl)acetophenone 

O 

F 3 C^^CF3 

A solution of 2 > 4-di(trifluoromethyl)acetophenone (5.0 g, 19.52 mmol) in anhydrous 
tetrahydrofuran under Ar was treated with phenyltrimetliylammonium tribromide (7.34 g, 
19.52 mmol, 1.0 eq) at 0 °C. The reaction mixture was stirred at ambient temperature for 17 
h and then concentrated. The crude material was redissolved in EtOAc (250 mL). The 
organic layer was washed with water (2 x 250 mL) and brine (1 x 1 50 mL), dried (MgS0 4 ), 
filtered, and then evaporated in vacuo. Crystallization from hexane at 0 °C afforded a white 
crystalline solid. The product was filtered and rinsed well (3 x) with hexane to give 3.78 g 
(57.8%) of a white solid: GCMS m/z 333 (M*), 335 (M+2 4 ). 



General Method D: Synthesis of Non Commercially Available 3-Aryl-l-chloro-2- 
propanones 

A?^^ QH "OxalyrChloride ^"^j^ G! TMSGHN 2 - 

O O 



^ N HCI/Et 2 0 Ar 



CI 



Ar 



A solution of the arylacetic acid (13 mmol) in CH 2 C1 2 (30 mL) was treated with 2.0 M 
oxalyl chloride in CH 2 C1 2 (14 mmol) via syringe. This was treated with 2 drops of DMF, 
which caused a vigorous gas evolution. The reaction was stirred 3 h, then the CH 2 C1 2 was 
evaporated in vacuo. The residue was dissolved in THF (15 mL) and acetonitrile (15 mL), 
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cooled to 0 °C, and then treated dropwise with 2.0 M (trimethylsilyl)diazomethane in 
hexanes (27 mmol). The mixture was stirred while warming to rt overnight. The solvents 
were removed in vacuo. The residue was dissolved in diethyl ether (30 mL), cooled to 0 °C, 
and then treated dropwise with 2.0 M HC1 in ether (27 mmol), which caused a vigorous gas 
evolution. The reaction was stirred 30 min, the solvent removed in vacuo, and the residue 
purified via flash chromatography (0-1% EtOAc/hexane), providing the desired 3-aryl-l- 
chloropropanone intermediate. The NMR and MS spectral data were consistent with the 
structure. In some cases, the necessary intermediate acid chloride was commerically 
available, which made its preparation from the arylacetic acid nnneccessary. 

The following intermediates were prepared using Method D: 

Intermediate AU: l-(4-Methylphenyl)-3-chloro-2-propanone was synthesized from 1- 
methylphenyl acetic acid (90%). 

Intermediate AV: l-(4-Chlorophenyl)-3-chloro-2-propanone was synthesized synthesized 
from 4-chlorophenylacetyl chloride (82%). 

Intermediate AW: l-(3-Chlorophenyl)-3-chloro-2-propanone was synthesized synthesized 
from 3-chlorophenylacetic acid (70%). 

Intermediate AX: l-(3-Methylphenyl)-3-chloro-2-propanone was synthesized synthesized 
from 3-methylphenylacetic acid (58%). 

Intermediate AY: l-(4-Fluorophenyl)-3-chloro-2-propanone was synthesized synthesized 
from 4-fluorophenylacetic acid (79%). 

Intermediate AZ: l-(3 3 4-Dichlorophenyl)-3-chloro-2-propanone was synthesized 
-synthesized-from^74^dicMorophenylacetic-acid-(45%)r 
Intermediate BA: l-(3-Niti'ophenyl)-3-chloro-2-propanone was synthesized from 3- 
nitrophenylacetic acid (62%). 

Intermediate BB: l-(4-Bromophenyl)-3-cWoro-2-propanone was synthesized synthesized 
from 4-bromophenylacetic acid. 

Preparation of Intermediate BC: l-(4-Chlorophenyl)-3-chloro-2~propanone 




108 



W ° 03/027085 PCT/US02/30483 



A solution of trimethylsilyldiazomethane in hexane (2.0 M, 23 mL, 46.1 mmol) was added 
dropwise, over a 9 min period, to a solution of 4-chlorophenylacetyl chloride (8.89 g, 46.1 
mmol) in a mixture of anhydrous acetonitrile (135 mL) and anhydrous THF (135 mL) that 
5 was held at 0 °C under Ar. After stirring overnight at rt, concentration in vacuo gave a pale 
yellow oil, which was purified by silica gel chromatography (hexane-dichloromethane 
solvent gradient) to afford 8.44 g (94.2%) of pale yellow solid intermediate. A stirred 
solution of the diazo intermediate (8.4 g, 43.4 mmol) in diethyl ether (240 mL) was treated 
dropwise with hydrogen chloride (2M) in ether over a 10 min period. Gentle bubbling was 
10 observed, as well as a mild rise in the reaction temperature. After stirring overnight at rt, 
TLC showed no remaining intermediate. The mixture was concentrated in vacuo to afford 
4.73 g (53.7%) of the title compound as tan, opaque crystals, mp 40.5-45.5°C: *H NMR 
(CDC1 3 ) 5 7.3 (d, 2H) , 7.2 (d, 2H), 4.1, (s, 2H), 3.9 (s, 2H); GCMS m/z 202 (M*). 

15 General Method E: Synthesis of Cycloalkyl and Bicycloalkyl Methyl Ketones as 
Exemplified by the Preparation of Acetylcycloheptane (Intermediate BD). 

f> 0 ( -\ 1 - BH3 ™ F » CyP 

\ — J ETPB \ 2. PCC \ 



20 



Step 1. To a stirring suspension of ethyltriphenylphosphonium bromide (ETPB) (25.0 g, 
6734 mmol) in anhydrous THF (80 mL) at 0 °C was added KHMDS (135 mL of a 0.5 
M/toluene solution, 67.34 mmol) dropwide over 30 min. The red suspension was stirred 15 
min at 0 °, then a solution of cycloheptanone (6.87 g, 61.22 mmol) in THF (10 mL) was 

25 added over 30 min. The orange suspension was stirred to rt over 3 h with the ice bath 

removed then at rt for 16 h. The reaction was quenched with water (200 mL) and extracted 
with hexane (2 x 400 mL). The organic was dried (Na 2 S0 4 ) and concentrated in vacuo to 
give an oil with solids (triphenylphosphonium oxide). The oil was triturated in hexane and 
filtered to remove the solid repeatedly until a yellow oil remains. This was purified by a 

30 silica gel plug (hexane) to give the product as a clear oil in 22% yield (1 .68 g, 13.55 mmol): 
l H NMR (CDCI3) 5 4.96 (1H, m), 1.95 (4H, m), 1.18-1.37 (1 1H, m). 
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Step 2. To a solution of cyclohexylefhylidene (1.60 g, 12.88 mmol) in dry THF (75 mL) at 
0 °C was added BH 3 :THF complex (9.02 mL of a 1.5 M THF/ether solution, 13.52 mmol) 
over 5 min. The solution was stirred at 0 °C for 1 h then quenched by slow dropwise 
addition of water (H 2 evolution). The quenched reaction was further diluted with water (100 
5 mL) and extracted with EtaO (2 x 250 mL). The organic was dried (MgSC^) and 
concentrated and the residue dried under P2O5 in vacuo. The crude intermediate was 
dissolved in CH 2 C1 2 (100 mL) and PCC added (5.55 g, 25.76 mmol) followed by 4A 
molecular sieves activated powder (5.55 g). This was refluxed vigorously for 3 h. More 
CH 2 C1 2 (50 mL), PCC (14.0 g, 64.95 mmol), and 4 A molecular sieves powder (1 1 g) were 
10 added and the reaction refluxed for 16 h. The reaction was diluted with more water (200 
mL) and extracted with CH 2 C1 2 (3 x 300 mL). The organic layer was dried (Na 2 S0 4 ) and 
filtered directly through a plug of silica gel to give the product as a clear oil in 83% yield 
(1.66 g, 10.70 mmol): TLC Rf 0.18 (5% EtOAc/hexane); GCMS (EI) m/z 140 (M) + , t R = 
5.30 min. 



15 



General Method F: Synthesis of 2-Bromomethyl Cycloalkyl Ketones and 2- 
Bromomethyl Bicycloalkyl Ketones as Exemplified by the Preparation of 2- 
Bromoacetylcyclohexane (Intermediate BE). 




Br ^^\^\ 10% MeOH/CH 2 Ci 2 Br 





20 

A solution of cyclohexylmethyl ketone (2.50 g, 19.8 mmol) in dry CH2CI2 (20 mL) and 
MeOH (2 mL) was treated with a solution of phenyltrimethyl ammonium tribromide (7.45 g, 
19.8 mmol) in dry CH 2 C1 2 (20 mL) and MeOH (2 mL) dropwise over 2 h at rt. The reaction 
25 was stirred an additional 2 h at rt, then the reaction was concentrated and redissolved in Et 2 0 
(200 mL). This was washed with water (2 x 100 mL) and dried (Na 2 S0 4 ). The crude 
product was purified by silica gel chromatography to give the product as a clear oil in 32% 
yield (1.29 g, 6.31 mmol): TLC R/0.35 (5% EtOAc/hexane); GCMS (CI) 205 m/z (M+H) + , 
t R = 6.08 min. 

30 
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Preparation of Intermediate JSF: 3-J5romobicycIo[3.2.i]octan-2-one 




N: Br 3 Br 




O 10% MeOH/CH 2 CI 2 q 

3-Bromobicyclo[3.2.1]octan-2-one was prepared according to General Method F from 
bicyclo[3.2.1]octanone: TLC Rf 0.30 (10% EtOAc/hexane); GCMS (EI) m/z 202 (M+H) + , t R 
= 7.00 rain. 

Preparation of Intermediate BG: 2-Bromocycloheptanone 





•4 

Nf Br 3 9 Br 



10% MeOH/CH 2 CI 2 




2-Bromocycloheptanone was prepared according to General Method F from cycloheptanone: 
TLC Rf 0.25 (100% hexane); GCMS (EI) m/z 190 (M) + , t R = 5.91 min. 

Preparation of Intermediate BH: 2-Bromo-7-phenylcycloheptanone 




10% MeOH/CH 2 CI 2 



2-Bromo-7-phenylcycloheptanone was prepared according to General Method F from 2- 
phenylcycloheptanone: TLC Rf 0.33 (5% EtOAc hexane); GCMS (EI) 266 (M) + , t R = 8.82 
min. 
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Preparation of Intermediate BI: 2-Bromo-7-methyoxy-l-tetralone 





< Br 3 



10% MeOH/CH 2 CI 2 U^A^J 

2-Bromo-7-methoxy-l-tetralone was prepared according to General Method F from 7- 
5 methoxy- 1 -tetralone: TLC Rf 0. 55 ( 1 5% EtOAc/hexane); GCMS (EI) m/z 254/255 (M) + , t R = 
8.50 min. 

Preparation of Intermediate B J: 2-Bromo-6-methoxy-l-tetralone 





Br 3 

>> 



10 



10% MeOH/CH 2 CI 2 




2-Bromo-6-methoxy-l -tetralone was prepared according to General Method F from 6- 
methoxy-1 -tetralone: TLC Rf 0.20 (40% CH 2 Cl 2 /hexane); GCMS (EI) m/z 254/255 (M) + , t R 
= 9.05 min. 

15 

Preparation of Intermediate BK: 2-Bromo-l -tetralone 





+ 



10% MeOH/CH 2 CI 2 




20 2-Bromo-l -tetralone was prepared according to General Method F from a-tetralone: TLC Rf 
0.50 (5% EtOAc/hexane); GCMS (EI) m/z 224/225 (M) + , t R = 8.00 min. 

Example 1 

Preparation of 2-(4-MethvI-3-pvridvl)-4-{4-chIorophenvDthiazole Hydrobromide 

25 
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NH 2 



+ 




EtOH 



reflux 




• HBr 



A mixture of 4-methylpyridine-3-thiocarboxamide (2.0 g, 13.1 mmol), 4-chlorophenacyl 
bromide (3.12 g, 13.1 mmol) and absolute ethanol (100 mL) was refluxed overnight under an 
Ar atmosphere. After cooling in ice water, the solid was filtered , sequentially washed with 
ethanol and hexane, and then dried to afford 4.26 g (88.4%) of a pale yellow solid. A 1 .0 g 
portion was recrystallized from distilled water to afford 0.37 g as pale yellow crystals, mp 
279.5-286 °C: TLC R/0.45 (5% methanol/ dichloromethane); TLC Rf 0.41 (EtOAc); l H 
NMR (DMSO-rf tf ) 5 9.2 (s, 1H), 8.7 (d, 1H), 8.5 (s, 1H), 8.1 (dd, 2H), 7.9 (d, 1 H), 7.5 (dd, 
2H); 5.2 (broad exchangeable, 1H); 2.8 (s, 3H); LCMS 287 (M+H 4 ), 289 (M+H+2 + ). Anal. 
Calcd for Ci 5 HiiC1N 2 S • HBr: C, 49.00; H, 3.29; N, 7.62; Br, 21.73; CI, 9.64; S, 8.72. 
Found: C, 49.73; H, 3.24; N, 7.6; Br, 20.38; CI, 9.84; S. 8.8. 

Example 2 

Preparation of 2-(4-Methvl-3-pyridvlV4-(2.4-dichlorophenvmhiazole Hydrochloride 

CI 



• HCI 

2-(4-Memyl-3-pyridyl)-4-(2,4-dichlorophenyl)thiazole hydrochloride was prepared from 4- 

meuiylpyndme-J-thtc^ca^^ 

procedure used in Example 1 to afford 1.78 g (61.1%) of the title compound: TLC R/0.42 
(5% methanol/dichloromethane); TLC R/0.43 (EtOAc); *H NMR (DMSO-</ tf ) 5 9.2 (s, 1H), 
8.7 (d, 1H), 8.4 (s, 1H), 8.0 (d, 1H), 7.9 (d, 1H), 7.8 (d, 1H), 7.58 (d, 1H), 7.55 (d, 1H), 
7.0 (broad exchangeable, 1H), 2.8 (s, 3H); LCMS 321 (M+H 4 ); 323 (M+2+H 4 ). Anal. 
Calcd for Ci 5 HioCl 2 N 2 S • HCI: C, 50.37; H, 3.1%; N, 7.83; CI, 29.74; S, 8.96. Found: C, 
50.43; H, 3.1; N, 7.85; CI, 29.5; S, 8.99. 

Example 3 

Preparatio n of 2-(4-Methvl-3-pvridvn-4-(4-chlorophenvlmethvnthiazole Hydrochloride 
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2- (4-Methyl-3-pyridyl)-4-(4-cMorophenyl^ was prepared according from 4- 
methylpyridine-3-tMocarboxamide and l-chloro-3-(4-chlorophenyl)-2-propanone according 

5 to the procedure used in Example 1 to yield, after chromatography, 1.88 g (47.7%). This 
material was dissolved in dichloromethane, filtered, and then the filtrate was stirred while 
hydrogen chloride (2M in diethyl ether) was added. After removal of solvent in vacuo, the 
solid was triturated with ether, filtered and washed to afford L60 g (36.9%) of 2-(4-methyl- 

3- pyridyl)-4-(4-chlorophenylmethyl)thiazole hydrochloride as a tan-brown solid, mp 165.5 - 
10 170 °C: TLC R/0.12 (2% methanol in dichloromethane); TLC R/0.39 (EtOAc); *H NMR 

(DMSO-rf 5 ) 5 9.1 (s, 1H), 8.7 (d, 1H), 7.9 (d, 1H), 7.7 (s, 1H), 7.3 (s, 4H), 4.2 (s, 2H), 2.7 (s, 
3H); LCMS 301 (M+H+); 303 (M+H+2 + ). Anal. Calcd for Ci 6 H 13 ClN 2 S •HCl: C, 56.98; 
H, 4.18; N, 8.31; CI, 21.02; S, 9.51. Found: C, 56.86; H, 4.18; N, 8.02; CI, 21.28; S, 9.11. 

15 Example 4 

Preparation of 2-( 4-Cvclopropvl-3-pvridvl)-4-( 4-chlorophenvlHhiazole> 




20 A solution of 4-cyclopropyl-3-pyridinecarbothioamide (1 .53 g, 8.6 mmol), 4-chlorophenacyl 
bromide (2.25 g, 9.5 mmol) in absolute ethanol (30 mL) was heated to reflux for 16-18 h. 
The resulting precipitate was cooled in an ice bath for 2-2.5 h, filtered, and then washed with 
cold absolute ethanol (5 mL). The hydrochloride salt so obtained was converted to the free 
base with sodium bicarbonate, then extracted with dichloromethane and concentrated. Silica 

25 gel chromatography, using 5-20% EtOAc-hexane, yielded 1.5 g (56%) of the pure product: 
LCMS t R 2.65 min, 313 (M+H + ); ^NMR^CDCls) 5 8.95 (1H, s), 8.52 (1H, d), 7.92 (2H, 
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d), 7.64 (1H, s), 7.43 (2H, d), 6.94 (1H, d), 2.68 (1H, m), 1.23 (2H, m), 0.94 (2H, m). Anal. 
CalcdforC 17 H 13 N 2 ClS: C, 65.27; H, 4.19; N, 8.96. Found: C, 65.02; H, 4.35; N, 8.85. 

Example 5 

General Method G. as Exemplified by the Preparation of 2-(3-PvridvlV4- 
(cyclohexvDthiazole 




To a solution of thionicotinamide (202 mg, 1.46 mmol) in abs. ethanol (10 mL) was added 2- 
bromoacetyl cyclohexane (300 mg, 1 .46 mmol) and the solution refluxed for 2.5 h. The 
reaction was concentrated in vacuo, and the residue suspended in CH 2 C1 2 . The crude 
product was free-based with triethylamine (0.24 mL), and purified by silica gel 
chromatography to give 256 mg (72%) of the title product in 72% yield as a clear oil: TLC 
Rf 0.24 (25% EtOAc/hexane); LCMS (ES) 245 (M+H) + , t R = 2.46 min. 

Example 6 

General Procedure H„ as Exemplified bv the Preparation of 2-(3-pyridvlV4- 
(phenvlammo)-5-methvlthiazoIe 




A homogenous mixture of thionicotinamide (1.00 g, 7.236 mmol) and 2-bromo-N- 
phenylpropionamide (1.65 g, 7.24 mmol) was melted at 1 10 °C for 20 h. The melt was 
suspended in CH 2 C1 2 (50 mL) and free-based with triethylamine (1.01 mL). The suspension 
was filtered to remove starting material and the filtrate purified by silica gel chromatography 
to give the product as light yellow crystals in 3% yield (53 mg, 0.20 mmol): TLC R/0.33 
(50% EtOAc/hexane); LCMS (ES) 268 (M+H) + 5 t R = 2.29 min. 
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Example 7 



Preparation of 2-(4-Methvl-3-pyridvl)-4-(N -methvlcvclohexvlamino)thiazole 




5 

To a solution of 4-methyl thionicotinamide (602 mg, 3.95 mmol) in dry DMF (15 mL) at 
100 °C was added 2-cMoro-N-cyclohexyl-N-methylacetamide (600 mg, 3.16 mmol) 
dropwise as a solution in dry DMF (5 mL) over 10 min. The reaction was stirred for 1.5 h at 
100 °C, then diluted with water (100 mL) and extracted with Et 2 0 (2 x 200 mL). The 
10 organic layer was washed with water (50 mL), dried (Na 2 S0 4 ) and concentrated in vacuo. 
The residue was purified by silica gel chromatography to give the product as an oil in 0.5% 
yield (4 mg, 0.014 mmol): TLC R/0.52 (50% EtOAc/hexane); LCMS (ES) 288 (M+H) + , t R 
= 2.59 min. 

15 Example 8 

General Method L as Exemplified by the Preparation of 2-(3-Pvridvr>-4- 
(isopropoxv)thiazole 



20 

A suspension of thionicotinamide (977 mg, 7.07 mmol) and N-(bromoacetyl)-3,5- 
dichloroaniline (1 .00 g, 3.53 mmol) in isopropanol (30 mL) was refluxed for 16 h. The 
solvent was then boiled off and the solid residue suspended in CH 2 C1 2 (20 mL). The crude 
suspension was free-based with triethylamine (0.985 mL), and filtered to remove the pure 4- 
25 (3,5-dichlorophenyl)aminothiazole side-product. Purification by silica gel chromatography 
gave the product as a clear oil in 19% yield (146 mg, 0.663 mmol): TLC R/0.28 (25% 
EtOAc/hexane); LCMS (ES) 221 (M+H) + , t R = 1.96 min. 

Example 9 

30 General Method J. as Exemplified by the Preparation of 2-(4-Methvl-3-pvridvlV4- 
(cyclohexvlV5-methvlthiazole 
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To an LDA solution (0.581 mmol) in dry THF (5 mL) at -78 C was added 2-(4- 
methylpyridyl)-4-cyclohexylthiazole (100 mg, 0.387 mmol) as a solution in dry THF (5 mL) 
dropwise over 10 min. The red suspension was stirred for 30 min at -78 C, then 
iodomethane (549 mg, 3.87 mmol) was added. The reaction was warmed to rt over 1 h with 
the ice bath removed. The clear reaction was then concentrated in vacuo and the residue 
purified by silica gel chromatography to give the product as an amber oil in 91% yield (96 
mg, 0.35 mmol): TLC R/0.63 (50% EtOAc/hexane); LCMS (ES) 273 (M+H) + , t R = 2.65 



mm. 



Example 10 

General Method K. as Fv emplified hv the Preparation of 2-(3-PvHHvl^-4 
(benzvloxv)tliiazole 




Thionicotinamide ( 1 .00 g, 7.236 mmol) was heated in neat benzyl bromoacetate (8.29 g, 
36.2 mmol) at 90 °C for 1 h. The reaction was diluted with CH 2 C1 2 (30 mL) and quenched 
-with-triethylamine-(2:02TnL-)^ Tms^asT>urified-by^mca-gel^omatographyto-give-th-e— 
product as an orange solid in 3% yield (51 mg): R/0.40 (50% EtOAc/hexane); LCMS (ES) 
269 (M+H) + ,t R = 3.10 min. 



Example 11 

Preparation of 2-(4-Chloro-3- D vridvn-4-(4-r h lorophenvnthi azol e n n t»r m ^i»*» ni^ 
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Step 1. A mixture of 4-methoxypyridine-5-thiocarboxamide (0.50 g, 3 mmol) and 2-bromo- 
4'-chloroacetophenone (0.69 g, 3 mmol) in ethanol (40 mL) was refluxed overnight, during 
which time a yellow precipitate formed. The reaction mixture was cooled and the solvent 
evaporated in vacuo. The residue was triturated in CH2CI2, filtered, and then washed with 
5 CH 2 C1 2 (2x50 mL). The material was triturated a second time with 20% MeOH in CH 2 C1 2 , 
filtered, and washed with CH2CI2. Drying under vacuum gave 0.47 g (54%) of 2-(3-pyridin- 
4-one)-4-(4-chlorophenyl)thiazole as a tan solid. 

Step 2. A stirred mixture of 2-(3-pyridin-4-one)-4-(4-chlorophenyl)thiazole (4.06 g, 14.1 
mmol) and phosphorus oxychloride (66 mL, 703 mmol) was heated under an Ar atmosphere 

10 and allowed to reflux for 16.5 h. After allowing the mixture to cool to rt, the solid was 

filtered and triturated on the funnel twice with dichloromethane. After drying, 4.6 g of the 
title compound was obtained as a pale yellow solid, mp 176.5-183.5 °C: TLC R/0.33 (2% 
methanol in dichloromethane); TLC R/0.45 (1:1 hexane-EtOAc); l U NMR (DMSO-^k) 5 
9.4 (s, 1H), 8.6 (d, 1H), 8.5 (s, 1H), 8.1 (d, 2H), 7.8 (d, 1H), 7.5 (d, 2H), 7.2 (broad 

15 exchangeable, 1H); LC MS 307 (M+H+), 309 (M+2+H + ). Anal. Calcd for Ci 4 H 8 Cl2N 2 S: C, 
48.93; H, 2.64; N, 8.15; CI, 30.95; S, 9.33. Found: C, 48.75; H, 2.43; N, 7.73; CI 31.44; S, 
8.98. 



Example 12 

20 General Method L, as Exemplified by the Preparation of 3-[4-(4-ChlorophenyI)-l,3- 
thiazol-2-vIl-4-(l-piperidmvl)pyridine. 




4-CMoro-3-[4-(4-chlorophenyl)-l,3-thiazol-2-yl]pyridine (70.0 mg, 0.2 mmol) and 
piperidine (80.6 [xL 9 0.8 mmol) were dissolved in THF (4 mL). To this solution was added 
25 1% v/v HC1 (0.1 mL). The reaction was refluxed overnight. The mixture was concentrated 
under reduced pressure. The compound was purified by Gilson HPLC to yield 58.0 mg 
(81.5%) of a pale yellow oil. 
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General method M: Synthesis of 2-(3-PyridyI)Thiazoies 




X = Br, CI 



A mixture of the pyridine thiocarboxamide (1 mmol) and the alpha-bromo or 
alpha-chloro ketone (1 mmol) in ethanol (15 mL) was reflnxed together overnight. The 
reaction was cooled and the solvent evaporated in vacuo. The residue was treated with 
triethylamine to liberate the free base of the product, and the residue was purified by flash 
chromatography (10 - 20% EtOAc/hexane) to provide the desired 2-(3-pyridyl)thiazole 
derivative. The yields ranged from 45 - 90%. 

General Method N: Synthesis of 2-(3-Pyridyl)-Thiazoles and 2-(4-Isoquinolinyl)- 
Thiazoles 

S O 




In a 250 mL round-bottomed flask were placed the pyridine thiocarboxamides (18.0 mmol) 
and the requisite bromoketone (1.1 eq, 19.9 mmol) in 100 mL EtOH. The reaction mixture 

-was-heated^t^0- Q &foi^h-u^ 

between CH 2 C1 2 (3 x 100 mL), H 2 0 (100 mL), and Et 3 N (5 mL). The organic layer was 
dried over Na 2 S0 4 and concentrated. Purification by chromatography using 80/20 hexanes- 
EtOAc afforded the target thiazole derivatives. The yield ranged from 50-85%. 

General Method O: Synthesis of 2-(3-Pyridyl)-Thiazoles by Parallel Methods 
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An EPA vial was charged with 4«cyclopropyl~3-pyridinecarbothioamide (1 1.2 mmol) and 
the a-halo ketone (13.5 mmol, 1.20 eq). To this was added 15 mL of anhydrous ethanol. In 
the event that the a-halo ketone was a salt, then pyridine (1 .2 eq) was also added to the vial. 
The vial was capped tightly and shaken in a heating block overnight at 82 °C. The reaction 
mixture was concentrated down and taken up in 2 mL of dichloromethane and 2 mL of 
water. It was basified with triethylamine (-10 drops) and extracted twice with 
dichloromethane. The organic layers were combined and concentrated to dryness, and the 
crude residue was dissolved in hot DMSO. The compound was purified optionally by 
chromatography, recrystallization, or by Gilson HPLC to yield the desired thiazole 
derivative. 



General Method P: Salt Formation 




• HA 

A solution of the pyridyl thiazole derivative (3.5 mmol) in Et 2 0 (50 mL) was treated 
dropwise at rt with an ethereal solution of a protic acid (4.4 mmol). A solid formed 
immediately and the reaction was stirred 1 .5 h. The solid was collected by filtration and 
washed with Et 2 0 (2 x 50 mL). Drying under vacuum gave the desired salt. 

Example 13 

Preparatio n -of^Methvl^^^ 




Stepl. Preparation of Ethyl 2-(4-inethyl-3-pyridinyl>l,3-thiazole-4-carboxylate: 
Bromopyruvic acid 4.09 g (0.0245 mmol) was diluted with ethanol (100 mL). Solid 4- 
methy-3-pyridinecarbothioamide (2.86 g, 18.8 mmol) was added and the reaction mixture 
was heated at 82 °C overnight. After cooling to rt, triethylamine (2.47 g, 2.45 mmol) was 
added. The reaction mixture was adsorbed onto silica gel and purified by chromatography 
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15 



using 2% methanol in dichloromethane, yielding 3.33 g (55%) of the title compound as an 
off white solid: LCMS 249 (M+H*) , t R = 0.75 min. 





THF/H 2 0 
KOH w 



Step 2. Preparation of 2-(4-Memyl-3-pyridinyl)-l,3-thiazole-4-carboxyKc acid: 
Ethyl 2-(4-memyl-3-pyridinyl)-l,3-thiazole-4-carboxylate 1.44 g (5.5 mmol) was dissolved 
in 40 mL of tetrahydrofuran. A solution of potassium hydroxide (0.962 g, 16.5 mmol) in 
water (10 mL) was added and the reaction mixture was heated at 70 °C under Ar for 1 .5 h. 
10 The reaction mixture was cooled, water was added, then the THF was removed under 

vacuum. The residue was then partitioned between dichloromethane and water. The organic 
layer, presumed to contain traces of unreacted starting material, was discarded. The aqueous 
layer was brought to pH 2 using 5% aqueous HC1. The material did not extract into ethyl 
acetate or dichloromethane. The product was precipitated from the aqueous layer using ether, 
then collected by filtration. The material obtained contained about three equivalents of KC1: 
yield 1.49 g (63%); white solid; LCMS (M+H*) 221, t R = 0.69 min. 





EDCI 



CH 2 CI 2 \ N 



20 



Step 3: Preparation of 2, 3, 4, 5, 6-Pentafluorophenyl 2-(4-methyl-3-pyridinyl)-l,3- 
thiazole-4-carboxylate; 

2-(4-Methyl-3-pyridinyl)-l,3-thiazole-4-carboxylic acid*3KCl 1.92 g (4.3 mmol) was 
suspended in dichloromethane (20 mL). Pentafluorophenol (1.40 g, 7.5 mmol) and EDCI 
(1 .44 g, 8.25 mmol) were then added. The reaction mixture became homogenous upon the 
25 addition of triethylamine (2.3 g, 2.25 mmol). After stirring at rt overnight under Ar, 
dichloromethane and water were added. The material was partitioned between the two 
layers. The separated organic layer was washed three times with aqueous sodium carbonate 
solution followed by brine, then dried over sodium sulfate. Filtration and concentration 
afforded 100 mg of white solid (3.4%): LCMS (M+H 4 ) 387, t R = 2.60 min. 
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H 



Dichloromethane 




o 



N 



Step 4. Preparation of 4-Methyl-3-[4-(l-piperidinylcarbonyl)-13"thiazol-2-yl] 
5 2, 3, 4, 5, 6-Pentafiuorophenyl 2-(4-methyl-3-pyridinyl)-l 5 3--thiazole-4-carboxylate (97mg, 
0.25 mmol) was dissolved in dichloromethane. Piperidine (64 mg, 0.5mmol) was added and 
the reaction mixture was stirred under Ar at rt for 2 h. The reaction mixture was then 
concentrated and purified by preparative TLC, using 5% (2N ammonia in methanol) / 
dichloromethane as eluent: yield 7%; brown oil; R f 0.16 (70% EtOAc/hexanes) LCMS 
10 (M+H 4 ) 288, t R == 1.10 min. 

General Method Q: Preparation of 2-(4-methyl-3-pyridinyl)-l,3-thiazole-4- 
carboxamides: 



Amines (1.5 mmol) were weighed into EPA vials. A stock suspension of 4-methyl-3- 
pyridinyl)-l,3-thiazole-4-carboxylic acid * 3KC1 (801 mg, ~ 1.8 mmol) was prepared by 
suspending it in dichloromethane (60 mL). N-Hydroxyazatriazole (0.280 g, 2L6mmol) was 
added to each vial, followed by EDCI (0.438 g, 21 .6 mmol) and triethylamine (0.55 g, 54 
20 mmol). After stirring at rt for 30 min, 5 mL of stock solution was added to each viaL The 
reaction mixture was stirred at rt overnight. The products were purified by a variety of 
methods including, preparatory TLC, flash chromatography using the Biotage, or Gilson 



Amines 
EDCI 



15 




HPLC. 



25 General Method R: Synthesis of Pyridine n-Oxides. 
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O 



In a 25 mL flask, 1 .39 g thiazole (0.005 mol) was mixed with 1 0 mL HOAc. After the 
mixture was cooled in ice bath, 1 mL H 2 0 2 (about 0.017 mol) was added slowly with 
syringe. After the addition, the mixture was heated at 80 °C for 4 h then cooled to rt 
Distilled water was added into the reaction mixture gradually till a lot of gray precipitate 
formed inside the solution. The precipitate was collected by filtration and washed with small 
amount of cold water. The product was dried in a vacuum oven, providing the target pyridine 
n-oxides. Yields averaged about 80%. 

Example 14 

Preparati on of 2-(4-ChloromethvI-3-pvi'idvn-4-f4-cvanophenvl)thiazole 




A mixture of the n-oxide (0.24 mmol) and tosyl chloride (0.26 mmol) in dioxane (5 mL) was 
heated to 80 °C and stirred for 3 h. The reaction mixture was evaporated to dryness and 
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purified by silica gel chromatography. LCMS and ! H NMR were consistent with the 
formation of the title compound (0. 14 mmol, 58%). 

Example 15 

5 General Method S, as Exemplified by the Preparation of 2-(4-((dimethvlaminoV3- 
pvridvD-4-(4-cvanophenvD thiazole. 




10 A mixture of 2-(4-ch]oromethyl-3-pyridyl)-4-(4-cyanophenyl) thiazole (0.052 mmol) and 
dimethyl amine (0.70 mmol) in THF was heated to 50 °C for 8 h. The mixture was 
evaporated to dryness and purified by silica gel column chromatography, providing the 
0.021 mmol (40%) of the title compound: R f 0.15 (60% EtOAc/hexane); LCMS (M+H) + 
321 .4. *H NMR was consistent with the assigned structure. 

15 

Table H 2-(3-Pyridyl) thiazoles 

J 



R 21 J 
N 



Ex. 
No. 


R 2.c 


J 


L 1 




Salt 


t R - b 
min 


MS a ' b 
(M+H*) 


TLCR, 
d(Solvent) 


General 
Method 


16 


4-t-Bu 


H 


Bond 


4-N0 2 Ph 








0.80 
(EtOAc) 


O 


17 


4-tPr 


H 


Bond 


3-N0 2 Ph 






326.2 


0.60 (50% 
EtOAc/ Hex) 


N 


18 


4-Et 


H 


Bond 


3-CNPh 






292.2 


0.50 (50% 
EtOAc/ Hex) 


N 


19 


4-Et 


H 


Bond 


2-NO2 Ph 






312.2 


0.50 (50% 
EtOAc/ Hex) 


N 


20 


4-Et 


H 


Bond 


3-N0 2 Ph 






312.1 


0.50 (50% 
EtOAc/ Hex) 


N 


21 


4-Me 


H 


Bond 


3-N0 2 Ph 




2.44 


298.1 


0.18(50% 
EtOAc/ Hex) 


O 
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Ex. 


R 21c 


J 


L 1 


G c 


Salt 


tR 8 -" 

min 


MS a,b 

(M+H*) 


TLCR/ 
d(Solvent) 


General 
Method 


22 


4-Et 


H 


Bond 


3-thienyl 


HBr 


2.45 










4-Me 


TT 

H 


Bond 


2- 

thiopheneca 
rbonitrile 


TFA 


2.22 


284 


0 13 C40% 
EtOAc/Hex) 


0 


24 


4-CyPr 


H 


Bond 


3-N0 2 Ph 




2.48 


324.2 


0.06 (20% 
EtOAc/ Hex"! 


0 


25 


4-Me 


H 


Bond 


i 2,4-diMeO 
Ph 


TFA 


3.05 


313.2 


0.34 (40% 
EtOAc/ Rev"* 


0 


26 


4-Me 


H 


Bond 


2-N0 2 Ph 




2.12 


298.1 


0.15 (40% 


0 


27 


4-CyPr 


H 


Bond 


4-CI-3-NO2 
Ph 






358.2 


0.50 (50% 
EtOAc/ Hex) 


N 


28 


4-Me 


H 


Bond 


3,4-diFPh 




2.57 


289.2 


0.24 (40% 


O 


29 


4-Me 


H 


Bond 


3-MeO Ph 




2.38 


283.2 


0.26 (30% 
EtOAc/ Hex) 


O 


30 


4-i'Pr 


H 


Bond 


^ - r\"\/Ti f\ 1 n "\ A 
J —jjyi. mi iiy 1 








0.25 3% 
(2M NH3 in 
MeOH)/CH 2 
Cl 2 


O 


31 


4-Me 


H 


Bond 


5-Cl thien- 
2-yl 


HC1 


2.70 


293.3 


0.40 (40% 
EtOAc/ Hex) 


O 


32 


4-Me 


H 


CH 2 


4-MePh 








0.32 (40% 

XLLW/^.W AJ.CXJ 


M 


33 


4-Me 


IT 

JOL 


Dona 


JrJl 




2.25 


278.29 : 


0.24 (50% 
EtOAc/ Hex) 


O 


34 


4-Pr 


H 


Bond 


2-FPh 








0.79 (50% 
ntUAc/ rtex; 


O 


35 


4-Pr 


H 


Bond 


Ph 








0.77 (50% 
EtOAc/ Hex) 


O 






















36 


4-Me 


H 


Bond 


A-C\ Ph 
■t v^x jt 11 






Z6 / 


— 0:33-(25%— 
EtOAc/ Hex) 


O 


37 


4-CyPr 


H 


Bond 


Ph 




2.35 


279.2 


0.14 (20% 
EtOAc/ Hex) 


O 


38 


4-CyPr 


H 


Bond 


2-NOa Ph 






324.2 


0.55 (50% 
EtOAc/ Hex) 


N 


39 


4-Me 


H 


Bond 


4-BrPh 








0.30 (40% 
EtOAc/ Hex) 


O 


40 


4-Et 


H 


Bond 


4-MePh 






281.3 


0.55 (50% 
EtOAc/ Hex) 


N 


41 


4-Pr 


H 


Bond 


2-NO2 Ph 








0.70 (50% 
EtOAc/ Hex) 


O 


42 


4-CyPr 


H 


Bond 


4-FPh 






297.3 


0.55 (50% 
EtOAc/ Hex) 


N 
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Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


min 


(M+H*) 


nnr rf— 1 x* 

d(Solvent) 


General 
Method 


43 


4-Pr 


H 


Bond 


4-FPh 








0.77 (50% 
EtOAc/Hex) 


O 


44 


4-Et 


H 


Bond 


3-FPli 






285.2 


0.55 (50% 
EtOAc/Hex) 


N 


45 


4-Et 


H 


RonH 


2,3-dihydro- 

1,4- 
benzodioxin 
-6-yl) 






ion "3 

339.3 


0.55 (50% 
EtOAc/Hex) 


N j 


46 


4-Me 


H 


Bond 


Ph 

X JUL 




9 ^ 

Z.JO 


9^ 1 


0.36 (25% 
EtOAc/Hex) 


O | 


47 


4-Me 


H 


Bond 


"U.11VXC X 11 




9 AO 

z.oz 


9d 1 


0.39 (40% 
EtOAc/Hex) 


O 


48 


4-Me 


H 


Bond 


4-FPh 




2.43 


271.2 


0.18 (40% 
EtOAc/Hex) 


O 


49 


4-Me 


H 


Bond 


5-C1 thien- 
2-yl 




2.73 


293.1 


0.29 (40% 
EtOAc/ Hex) 


O 


50 


4-Me 


H 


O 


cyclopentyl 




2.21 


261 


0.50 (50% 
EtOAc/ Hex") 


K j 


51 


4-Pr 


H 


Bond 


3-CNPh 








0.53 (100% 
EtOAc) 


O 


52 


4-Et 


H 


Bond 


4-Cl-3-NO> 
Ph 






346.1 


0.55 (50% 
EtOAc/Hex) 


N | 


DO 


A TiAa. 

4-JVLe 


TT 

H 


Bond 


4-MeO Ph 






283 


0 30 (7.^% 
EtOAc/Hex) 


O 


54 


4-iPr 


H 


Bond 


2-N0 2 Ph 






326.3 


0.60 (50% 
EtOAc/Hex) 


N 


55 


4-Et 


H 


Bond 


4-ClPh 


MS 
— A 


2.84 


301.2 


— 


O/X 


56 


4-Et 


Me 


Bond 


Ph 






281.2 


0.55 (50% 
EtOAc/Hex) 


N 


57 


4-Et 


H 


Bond 


Ph 






267.2 


0.65 (50% 
EtOAc/ Hex) 


N | 


58 


4-Me 


H 


Bond 


4-C1 Ph 






927 
Zo / 


0.33 (25% 
EtOAc/Hex) 




59 


4-Me 


H 


Bond 


t-Bu 




9 ^1 

Z. O I 


9^ 
ZOO 


0.55 (50% 
EtOAc/Hex) 




60 


4-CyPr 


H 


Bond 


3-pyridinyl 




0.81 


280.2 


A 1£. 1 1 AAA/ 

U.3o (10U% 
EtOAc) 


O 


61 


4-Me 


H 


O 


cyclohexyl 




2.47 


275 


0.6 (50% 
EtOAc/Hex) 


K j 


62 


4-CyPr 


H 


Bond 


4-NO2 Ph 




2.51 


324.2 


0.06 (20% 
EtOAc/Hex) 


O 


63 


4-CyPr 


H 


Bond 


2,4-diMe Ph 






307.2 


0.50 (50% 


N 1 



126 



WO 03/027085 



PCTYUS02/30483 



Ex. 
No. 


R 21c 


J 


L 1 




Salt 


tR 8 -" 
min 


MS a ' b 
(M+ET) 


TLCR, 
d(Solvent) 


General 
Method 


















EtOAc/Hex) 




64 


4-Et 


H 


Bond 


2-MeO Ph 






297.2 


0.55 (50% 
EtO Ac/ Hex) 


N 


65 


4-Pr 


H 


Bond 


4-MePh 








0.78 (100% 
EtOAc) 


O 


66 


4-Et 


H 


Bond 


cyclohexyl 






273.3 


0.65 (50% 
EtO Ac/ Hex) 


N 


67 


4-/Pr 


H 


Bond 


Ph 






281.2 


0 40 f30% 
EtO Ac/ Hex) 


N 


68 


4-Me 


H 


OCH 2 


Ph 




2.29 


283 


0 35 C50% 
EtO Ac/ Hex) 


K 


69 


4-Me 


H 


Bond 


1- 

cyclopenten 
-l-yl 




2.39 


243 


0.5 (50% 
EtO Ac/ Hex) 




70 


4-Me 


H 


Bond 


cycloheptyl 




2.72 


273 


0.29(25% 
EtO Ac/ Hexl 


G 


71 


4-Me 


H 


O 


(2R)- 
bicyclo[2.2. 
l]hept-2-yl 




2.53 


287 


0.5 (50% 
EtO Ac/ Hex) 


K 


72 


4-CyPr 


H 


Bond 


2-MeOPh 






309.2 


0.50 (50% 
EtO Ac/ Hex) 


N 


73 
wlf 


4-Pr 


H 


Bond 


4-CF 3 Ph 








0.75 (100% 
EtOAc) 


O 


74 


4-CyPr 


H 


Bond 


3-FPh 




2.48 


297.2 


0.11(20% 
EtOAc/ Hex) 


O 


75 


4-Et 


H 


Bond 


2-C1 Ph 






301.2 


0.60 (50% 
EtOAc/ Hex) 


N 


76 


4-Me 


H 


O 


iPr 




1.99 


235 


0.28-(25% 
EtOAc/ Hex) 


I 


77 


4-Me 


H 


Bond 


3-Br thien- 
2-yl 


TF 
A 


2.62 


339.6 


0.34 (40% 
EtOAc/ Hex) 


O 


78 


4-Me 


H 


Bond 


cyclopentyl 




2.29 


245 


0.11(20% 
EtOAc/ Hex) 


G 


79 


4-Me 


H 


CH 2 


4-C1 Ph 




2.56 


301.3 


0.24 (40% 
EtOAc/ Hex) 


M 


80 


4-zPr 


H 


Bond 


3-FPh 






299.5 


0.55 (50% 
EtOAc/ Hex) 


N 



127 



WO 03/027085 



PCT7US02/30483 



Ex. 
No. 


R 2,c 


J 


L 1 


G c 


Salt 


. a, b 

min 


MS a,b 
(M+H*> 


TLCR, 
d(Solvent) 


General 
Method 


81 


4-*Pr 


H 


Bond 


4-Me 
pyridin-3-yl 


Z 

TF 

A 


2.70 




0.55 (50% 
EtOAc/Hex) 


O 


82 


4-Me 


H 


O 


cycloheptyl 




2.57 


289 


0.66 (50% 
EtOAc/ Hex) 


K 


83 


4-zPr 


H 


Bond 


4-N0 2 Ph 






326.3 


0.60 (50% 
FtO Ac/ Hex^ 


N 


84 


4-Pr 


H 


Bond 


3-NO2 Ph 








0.69 (100% 
EtOAc) 


O 


85 


4-Me 


H 


Bond 


4-NO2 Ph 


TF 
A 


2.38 


298.3 


0.17(40% 
EtOAc/ Hex) 


O 


86 


4-Et 


H 


Bond 


2,4-diMe Ph 






294.2 


0.55(50% 
EtOAc/ Hex) 


N 


87 


4-Me 


H 


Bond 


cyclohexyl 




2.63 


259 


U.JJ (JJ% 
EtOAc/ Hex) 


G 


88 


4-Et 


H 


Bond 


4-FPh 






285.2 


0.60 (50% ! 


N 


89 


4-Me 


H 


Bond 


4-N0 2 Ph 




2.34 


298.2 


0.20 (40% 


O 


90 


4-CyPr 


H 


Bond 


3-thienyl 


HBr 


2.29 




0.55 (50% 
EtOAc/ Hex) 


O 


HI 




TJ 

xl 


jt>ona 


^+-xn \J2 * n 








0.45 (50% 
EtOAc/ Hex) 


N 


92 


4-Me 


H 


Bond 


3-C1 Ph 




2.66 


287.29 


0.32 (50% 
EtOAc/ Hex) 


O 


93 


4-t-Bu 


H 


Bond 


4-FPh 








0.80 (50% 
EtOAc/ Hex) 


O 






















94 


4-/Pr 


H 


Bond 


3-C1 Ph 






315.6 


0.50 (50% 
FtO Ac/ Hex"> 


N 


95 


4-Me 


H 


Bond 


3-C1 thien- 
2-yl 


TF 
A 




256 


0.34 (40% 
EtOAc/ Hex) 


O 


96 


4-Me 


H 


Bond 


3-FPh 




2.44 


271.27 


0.23 (50% 
EtOAc/ Hex) 


O 


97 


4-Pr 


H 


Bond 


2-naphthyl 








0.75 (100% 
EtOAc) 


O 


98 


4-Et 


H 


Bond 


4-MeO Ph 






297.2 


0.60 (50% 
EtOAc/ Hex} 


N 


99 


4-t-Bu 


H 


Bond 


4-Me Ph 








0.83 (100% 
EtOAc) 


O 


100 


4-Me 


H 


Bond 


3-pyridinyl 




0.64 


254.4 


0.13 (3% 
MeOH/ 
CHzCLz) 


O 



128 



WO 03/027085 



PCTYUS02/30483 



Ex. 
No. 


r21c 


J 


L 1 


G c 


Salt 


. a,b 

min 


MS*" 
(M+H 4 ) 


TLC R/ 
d(SoIvent) 


General 
Method 


101 


4-t-Bu 


H 


Bond 


4-MeO Ph 








0.83 (100% 
EtOAc) 


O 


102 


4-Et 


H 


Bond 


3-ClPh 






301.2 


0.50 (50% 
EtOAc/Hex) 


N 


103 


4-Pr 


H 


Bond 


3-ClPh 








0 74 (\ 00% 
EtOAc) 


O 


104 


4-Et 


H 


Bond 


3-BrPh 






345.2 


0 50 (50% 
EtOAc/ Hex) 


N 


105 


4-t-Bu 


H 


Bond 


3-NO z Ph 








0.74 (100% 
EtOAc) 


O 


106 


4-iPr 


H 


Bond 


2-MeO Ph 






311.3 


0.55 (50% 


N 


107 


4-iPr 


H 


Bond 


3,4-diF Ph 






317.5 


0.50 (50% 
EtOAc/ Hex) 


N 


108 


4-t-Bu 


H 


Bond 


Ph 




2.96 


295.1 


0.82 (100% 
EtOAc) 


O 


109 


4-Pr 


H 


Bond 


4-ClPh 




3.15 


315 


0 74 (100% 
EtOAc) 


N 


110 


4-Et 


H 


Bond 


2 5-diMeO 
Ph 






327.2 


0 50 (50% 
EtOAc/ Hex) 


N 


111 


4-Me 


H 


Bond 


4-pyridinyl 


TF 
A 


0.77 


254 


n in 
(3% MeOH/ 


O 


112 


4-Pr 


H 


Bond 


3-Br Ph 




2.05 


361.2 


0.77 (100% 
EtOAc) 


O 


113 


4-t-Bu 


H 


Bond 


Ph 




3.22 


374.2 


U. / 0 ^1UU /o 

EtOAc) 


O 


114 


4-zPr 


H 


Bond 


2,4-diMePh 






309.7 


U.JVJ ^jU /o 

EtOAc/ Hex) 


N 












_NH„ 






0.48 




115 


4-Me 


H 


Bond 


~4-COOHPh 


CI 


-230 


—295T97— 


-(10%-M-eOH/ 
CH 2 C1 2 ) 


O 


116 


4-Me 


H 


Bond 


3-BrPh 




2.73 


331.28 


0.25 (50% 
EtOAc/ Hex) 


O 


117 


4-Me 


H 


OCH 2 


exo/endo 
norbornyl 




2.74 


301 


0.54 (50% 
EtOAc/ Hex'i 

Jk—t\,\~/ £*\jf JLXvA J 


K 


118 


4-t-Bu 


H 


Bond 


2-BrPh 




3.07 


312.9 


0 7R (\ 00% 
\J . / 0 ^ 1 vu /o 

EtOAc) 


O 


119 


4-zPr 


H 


Bond 


4-pyridinyl 


2 
TF 
A 


0.99 


282 


0.27 (3% 
MeOH/ 
CH2CI2) 


O 


120 


4-zPr 


H 


Bond 


3-CNPh 






306.6 


0.50 (50% 
EtOAc/ Hex) 


N 


121 


4-iPr 


H 


Bond 


7-heptyl 




3.03 


301 


0.65 (50% 
EtOAc/ Hex) 


N 



129 



wo 



03/027085 



PCTYUS02/30483 



Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


t R a ' b 

nun 


MS a,b 
(M+Ef) 


TLCR f 
d(Solvent) 


General 
Method 


122 


4-CyPr 


H 


Bond 


4-C1 Ph 






313.6 


0.40 (30% 
EtOAc/Hex) 


N 


123 


4-Pr 


H 


Bond 


4-MeO Ph 




1.29 


311.3 


0.76 (100% 
EtOAc) 


O 


124 


4-zPr 


H 


Bond 


4-Cl-3-NOo 
Ph 






360.8 


0.55 (50% 
EtO Ac/ Hex) 


N 




4-CyPr 


H 


Bond 


4- 

cyclohexyl 






285.2 


0.65 (50% 
EtO Ac/ Hex) 






4-t-Bu 


H 


Bond 


2-ClPh 




3.14 


328.9 


0.84 (100% 
EtOAc) 


O 


127 


4-zPr 


H 


Bond 


3-thienyl 


HBr 


2.61 






O 


128 


4-Pr 


H 


Bond 


5-Me-3-Ph- 
4-isoxazolyl 




1.33 


362.3 


0.72 (100% 
EtOAc) 


o 


129 


4-/Pr 


H 


Bond 


4-MeO Ph 






311.2 


0.40 (30% 
EtOAc/ Hex) 


N 


130 


4-t-Bu 


H 


Bond 


3-CNPh 




3.00 


319.9 


0.77 (100% 
EtOAc) 


o 


131 


4-Pr 


H 


Bond 


2-MeO Ph 




1.33 


311.3 


0.78 (100% 
EtOAc) 


o 


132 


4-CyPr 


H 


Bond 


4-MeO Ph 






309.2 


0.40 (30% 
EtOAc/ Hex) 


N 


133 


4-Me 


H 


Bond 


2-MeO Ph 


1 r 

A 


3.02 


283.3 


EtOAc/ Hex) 


o 


134 


4-zPr 


H 


Bond 


4-FPh 






299.3 


U.OU \p\J /o 

EtOAc/ Hex) 


N 


135 


4-Me 


H 


O 


cyclobutyl 




1.94 


247 


0.55 (50% 
EtOAc/ Hex) 


I 


136 


4-Pr 


H 


Bond 


4-(diFMeO) 
Ph 




1.28 


347.3 


0.78 (100% 
EtOAc) 


O 


137 


4-t-Bu 


H 


Bond 


4-CNPh 




2.96 


319.9 


0.77 (100% 
EtOAc) 


o 


138 


4-Et 


H 


Bond 


4-CNPh 






292.2 


0.50 (50% 
EtOAc/ Hex) 


N 


139 


4-Et 


H 


Bond 


4-(diFMeO) 
Ph 






333.2 


0.55 (50% 
EtOAc/ Hex) 


N 


140 


4-CyPr 


H 


Bond 


2-FPh 






297.2 


0.60 (50% 
EtOAc/ Hex) 


N 


141 


4-t-Bu 


H 


Bond 


3-FPh 




3.11 


312.9 


0.55 (50% 
EtOAc/ Hex) 


O 


142 


4-t-Bu 


H 


Bond 


2,4-diMe Pn 




3.55 


515 


0.83 (100% 
EtOAc) 


r\ 
\J 


143 


4-t-Bu 


Me 


Bond 


Ph 




3.00 


308.5 


0.79 (100% 
EtOAc) 


j 


144 


4-Me 


Me 


Bond 


4-ClPh 






301 


0.33 (25% 
EtOAc/ Hex) 


j 


145 


4-flPr 


H 


Bond 


2,5-diMeO 






341.6 


0.50 (50% 


N 



130 



WO 03/027085 



PCT/US02/30483 



Ex. 
No. 


R 21c 


J 


1} 


G c 

T>*U 


Salt 


min 


MS 8 -" 
(M+H 1 ) 


TLCRy 
d(Solvent) 


General 
Method 


146 


4-/Pr 


H 


Bond 


rn 
4-MePh 






295.3 


EtO Ac/ Hex") 

0.60 (50% 
EtO Ac/ Hex") 


IN 


147 


4-Pr 

Til 


w 


xJonct 


4-Br Ph 




3.18 


361.2 


EtOAc) 


O 


148 


4-Pr 


H 


Bond 


2-C1 Ph 




3.00 


315.3 


0.55 (50% 
EtO Ac/ Hex) 


O 


149 


4-t-Bu 


H 


Bond 


4-(diFMeO) 
Ph 




3.11 


361.3 


0.83 (100% 
EtOAc) 


O 


150 


4-t-Bu 


H 


Bond 


2-MeO Ph 




3.00 


325 


0.83 (100% 
EtOAc) 


O 


151 


4-t-Bu 


H 


Bond 


3,4-diClPh 




3.51 


363.2 


0.77 (100% 
EtOAc) 


O 


152 


4-Et 


H 


Bond 


4-CF 3 Ph 






335.2 


0.50 (50% 
EtOAc/ Hex) 


N 


153 


4-/Pr 


H 


Bond 


cyclohexyl 




2.88 


287 


0.48 (25% 
EtOAc/ Hex) 


G 


154 


4-Et 


H 


Bond 


4-C1 Ph 






301.2 


0.60 (50% 
EtOAc/ Hex) 


N 


155 


4-Et 


H 


Bond 


2-FPh 






285.2 


0.60 (50% 
EtOAc/ Hex) 


N 


156 


4-/Bu 


H 


Bond 


4-ClPh 




3.37 


329 


0.45 (50% 
EtOAc/ Hex) 


N 


157 


4-Pr 


H 


Bond 


2,4-diMe Ph 




1.36 


309.3 


0.77 (100% 
EtOAc) 


O 


158 


4-?'Pr 


H 


Bond 


cyclopentyl 




2.66 


273 


0.63 (50% 
EtOAc/ Hex) 


G 


159 


4-t-Bu 


H 


Bond 


3-C1 Ph 




3.55 


329 


0.81 (100% 
EtOAc) 


O 


160 


4-Me 


H 


Bond 


4-Cl-3-N0 2 
Ph 




2.62 


332.2 


0.35 (50% 
EtOAc/ Hex) 


O 


-161— 


— 4=Et 


-Me-' 


Bond 


4-C1 Ph 






315.2 


— 0r55-(50% 

EtOAc/ Hex) 


N 


162 


4-CyPr 


H 


Bond 


3-BrPh 








0.55 (50% 
EtOAc/ Hex) 


N 


163 


4-/Pr 


H 


O 


*Pr 




2.29 


263 


0.50 (50% 
EtOAc/ Hex) 


I 


164 


4-Me 


H 


Bond 


2-naphthyl 




2.81 


303.2 


0.32 (40% 
EtOAc/ Hex) 


. O 


165 


4-Me 


H 


Bond 


2-C1 Ph 




2.43 


287.3 


0.48 (50% 
EtOAc/ Hex) 


O 


166 


4-Et 


H 


Bond 


4-BrPh 






245.2 


0.55 (50% 

E/WjX\&f OCA ) 


N 


167 


4-Me 


H 


Bond 


4-(diFMeO) 
Ph 




2.49 


319.3 


0.20 (50% 
EtOAc/ Hex) 


O 


168 
169 


4-CyPr 
4-Me 


Me 
H 


Bond 
Bond 


Ph 
3,5-diCF 3 






293.2 


0.60 (50% 
EtOAc/ Hex) 
0.30 (40% 


N 
O 



131 



WO 03/027085 



PCT/US02/30483 



Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


tR 3 -" 
min 


MS a ' b 
(M+H 4 ) 


TLC Rf 
d(Solvent) 


General 
Method 










Ph 








iitUAc/ Hex) 




170 


4-CyPr 


H 


Bond 


4-MePh 




2.56 


293.2 


0.15 (20% 
txUAc/ Hex) 


O 


171 


4-zPr 


H 


Bond 


4-ClPh 






315.6 


0 so no% 
EtOAc/Hex) 


N 


172 


4-CyPr 


H 


Bond 


2,5-diMeO 
Ph 






339.2 


0.50 (50% 
EtOAc/ Hex) 


N 


173 


4-CyPr 


H 


Bond 


3-ClPh 




2.69 


313.1 


0.12 (20% 
FtOAc/ Hex"* 


O 


174 


4- 
CyPen 


H 


Bond 


3-N0 2 Ph 






352.3 


0.50 (50% : 
TtOAr/ TTexl 


N 


175 


4-Me 


H 


Bond 


2,4-diCl Ph 




2.73 


321 


0.35 (50% 
EtOAc/Hex) 


O 


176 


4-iPr 


H 


Bond 


2-ClPh 






315.6 


0.50 (50% 
JitUAc/ Hex) 


N 


177 


4-CyPr 


H 


Bond 


4-pyridinyl 




0.75 


280.2 


EtOAc/Hex) 


O 


178 


H 


H 


CH 2 


4-C1 Ph 






287 


0.27 (25% 
EtO Ac/ Hex) 


M 


179 


4-Pr 


H 


Bond 


4-N0 2 Ph 




1.31 


326.2 


0.70 (100% 
EtOAc) 


O 


180 


4-Et 


H 


Bond 


1 -adamantyl 






325.4 


0.50 (50% 
EtOAc/ Hex) 


N 


181 


4-iPr 


H 


Bond 


3,4-diCl Ph 






349.2 


0.50 (50% 
EtOAc/ Hex) 


N 


182 : 


4-Me 


H 


Bond 


2,4-diCl Ph 


HC1 




321 


0.42 (5% 
MeOH/ 


O 


















CH 2 C1 2 ) 




183 


4-Me 


H 


Bond 


N N-diethvl- 
3 -aniline 








0.65 (100% 
EtOAc) 


Y 


184 


4-Bu 


H 


Bond 


4-C1 Ph 




3.24 


329 


0.38 (10% 
EtOAc/ 
CH 2 C1 2 ) 


N 


185 


H 


H 


CH 2 


4-MePh 






267 


0.41 (25% 
EtOAc/Hex) 


M 


186 


4-Me 


H 


Bond 


2-FPh 




2.48 


271.27 


0.45 (50% 
EtOAc/Hex) 


O 


187 


4-t-Bu 


H 


Bond 


4-ClPh 




3.25 


328.9 


0.82 (100% 
EtOAc) 


O 


188 


4-t-Bu 


H 


Bond 


4-CF3 Ph 




3.36 


363.2 


0.83 (100% 
EtOAc) 


O 



132 



WO 03/027085 



PCT/US02/30483 



Ex. 
No. 


R 21e 


J 


L 1 


G c 


Salt 


4. a, b 
tR 

min 


MS*"" 
(M+H 4 ) 


TLCR/ 
d(Solvent) 


General 
Method ' 


189 


4- 
CyPen 


H 


Bond 


3-FPh 






325.3 


0.60 (50% 
EtO Ac/ Hex) 


N 


190 


4-Ph 


H 


Bond 


4-FPh 






333.4 


0.55 (50% 


N 


191 


H 


H 


CH 2 


4-BrPh 






330 


0.36 (25% 

FtOAr/ FIW^ 

X^LWjtYW XlCA. J 


M 


192 


4-t-Bu 


H 


Bond 


4-BrPh 




3.29 


373.2 


0.83 (100% 

T? tO A 

X2/LW/\L/ J 


O 


193 


4-CyPr 


H 


Bond 


4-Me-3- 
pyxiQinyi 




0.79 


294.2 


0.30 (100% 

tjffv A ^\ 
JC/LW/\C J 


O 


194 


4-Pr 


H 


Bond 


t-Bu 




1.38 


261.3 


0.90 (100% 

PtO A ^ 

X!>LW/\C J 


G 


195 


4-t-Bu 


H 


Bond 


3-BrPh 




3.29 


373.2 


0.83 (100% 


O 


196 


4-t-Bu 


Me 


Bond 


4-BrPh 




3.25 


387.2 


0.82 (100% 

CA\JJ\C ) 


W 


197 


4-zPr 


H 


Bond 


4-BrPh 






359.2 


0.60 (50% 


N 


198 


H 


H 


Bond 


CyBu 




2.75 


231 


0.24 (25% 

iitUAC/ XX ex J 


G 


199 


4-Et 


H 


Bond 


2,4-diClPh 






335.2 


0.50 (50% 
x!/LvJ/\c/ xiex ; 


N 


200 


4-Pr 


H 


Bond 


4-CNPh 




1.37 


357.3 


0.71 (100% 
JiUJAC) 


O 


201 


A 

4- 
t^yxen 


H 


Bond 


2-N0 2 Ph 








0.55 (50% 
iiiw/\c/ xiexj 


N 


202 


4-Me 


H 


Bond 


4-CNPh 




2.89 


278.3 


0.17(40% 
t?+o An/ tr***^ 


O 


203 


4-Me 


H 


Bond 


1-adamantyl 




3.16 


311 


0.47 (50% 
xi/iv^/vc/ xxex ; 


G 


















0.50 (50% 




-204 


4-Et 


Me 


Bofld 


— 4=Me0-Ph— 






—3-1-1-5— 


EtO Ac/ Hex) 


N 


205 


4-t-Bu 


H 


Bond 


2-N0 2 Ph 




2.81 


339.9 


0.71 (100% 
EtOAc) 


O 


206 


4-/Pr 


H 


Bond 


t-Bu 




2.76 


261 


0.50 (25% 
EtO Ac/ Hex) 


G 


i ft/7 


XT 
XX 


XX 










TOT 


032 (25% 
EtO Ac/ Hex) 


\A 

M 


208 


pipcilG 

inyl 


H 


Bond 


3-Cl Ph 




2.31 


356.3 


U.UO /O 

EtO Ac/ Hex) 


L 


209 


4-Me 


H 


Bond 


4- 

(trifluorome 
thoxy)Ph 




2.8 


• 337.3 


0.50 (50% 
EtO Ac/ Hex) 


O 


210 


4-Et 


H 


Bond 


3,4-diClPh 






335.2 


0.55 (50% 
EtO Ac/ Hex) 


N 


211 


4- 
CyPen 


H 


Bond 


3-CNPh 






332.2 


0.50 (50% 
EtOAc/Hex) 


N 
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ILrX, 

No. 


R 21c 


J 


L 1 


G c 


Salt 


+ a, d 

min 


MS a ' b 
(M+H*) 


TLCR/ 
d(Solvent) 


General 
Method 


212 


4-/Bu 


H 


Bond 


CyHex 




3.75 


301 


0.70 (50% 
EtOAc/ Hex) 


W 


213 


4-iTr 


H 


Bond 


4-CNPh 






306.6 


0.55 (50% 
EtOAc/ Hex) 


N 


214 


4-zPr 


H 


Bond 


4-(diFMeO) 
Ph 






347.7 


0.50 (50% 
EtOAc/ Hex) 


N 


215 


4-t-Bu 


Me 


Bond 


4-MeO Ph 




2.96 


339 


0.75 (100% 
EtOAc) 


W 


216 


4-FPh 


H 


Bond 


3-NO, Ph 




3.26 


378.2 


0.81 (100% 
EtOAc) 


O 


217 


H 


H 


CH 2 


3-Me Ph 






267 


0.39 (25% 
EtOAc/ Hex) 


M 


218 


4-zPr 


H 


Bond 


2-naphthyl 






331.6 


0.50 (50% 
EtOAc/ Hex) 


N 


219 


4-FPh 


H 


Bond 


3-ClPh 




3.49 


367.3 


0 50 /50% 
EtOAc/ Hex) 


O 


220 


4-CyPr 


H 


Bond 


2-naphthyl 






329.2 


0.55 (50% 


N 


221 


4-Et 


TT 


JDona 


4- 

(txifluoronie 
thoxy)Ph 








0.55 (50% 
EtOAc/ Hex) 


N 


222 


4-zrr 


TT 


Bond 


z-pynamyi 


2 

1 Jr 

A 


1 K 

JL .O 




0.27 (3% 
MeOH/ 
CH 2 C1 2 ) 


o 


223 


4-t-Bu 


H 


Bond 


2,4-diCl Ph 




3.47 


363.1 


o 83 noo% 

EtOAc) 


O 


224 


4-iPr 


H 


Bond 


1- 

cyclopenten 
-1-yl 




2.76 


270 


0.60 (50% 
EtOAc/ Hex) 


G 


225 


4-Ph 


H 


Bond 


3-NO, Ph 




3.16 


360.2 


0.68 (50% 
EtOAc/ Hex) 


O 


226 


_4=CyPr- 




Bond — 


4-BrPh 




2.82 


__352J 


0.15 (20% 


O 


















EtOAc/-Hex) 




227 


4-FPh 


H 


Bond 


3-CN Ph 




3.13 


358.3 


0.60 (50% 
EtOAc/ Hex) 


O 


228 


H 


H 


O 


cycloheptyl 




2.89 


275 


0.66 (50% 


K 


229 


4-zPr 


H 


Bond 


2-FPh 






299.7 


0.50 (50% 
EtOAc/ Hext 


N 


230 


4-Me 


H 


Bond 


4-CNPh 


MS 
A 






0 50 (50% 
EtOAc/ Hex) 


O/P 


231 


4-Ph 


H 


Bond 


4-MePh 




3.24 


329.3 


0.74(100% 
EtOAc) 


O 


232 


4-Me 


I 


Bond 


4-C1 Ph 




3.23 


413 


0.50 (50% 
EtOAc/ Hex) 


X 


233 


4-FPh 


H 


Bond 


3-FPh 




3.3 


351.3 


0.73 (50% 
1 EtOAc/ Hex) 


0 
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Ex. 
No. 


R 2!c 


J 


L 1 


G £ 


Salt 


t R °> b 
min 


MS 8 -" 
(M+H 4 ) 


TLCR/ 
d(Solvent) 


General 
Method 


234 


4- 
CyPen 


H 


Bond 


4-N0 2 Ph 




3.11 


352.3 


0.53 (50% 
EtOAc/Hex) 


N 


235 


4- 
morph 
olinyl 
Me 


H 


Bond 


4-CNPh 








0.76 (10% 
2MNH 3 in 
MeOH/ 


S 


236 


4-Ph 


H 


Bond 


Ph 








0.50 (50% 
EtO Ac/ Hex) 


N 


237 


H 


H 


O 


J— iA.\J 

norborn-2-yl 








U.DU \p\) /o 

EtOAc/Hex) 


K 


238 


4-CyPr 


H 


Bond 


4-(diFMeO) 
Ph 








0.60 (50% 
EtO Ac/ Hex) 


N 


239 


H 


H 


Bond 


t-Bu 








0.50 (50% 


G 


240 


4-t-Bu 


H 


Bond 


2-Me-3- 








0.15(100% 


O 


241 


4-Me 


H 


Bond 


2-pyridinyl 








0.50 (5% 
MeOH/ 
CH 2 C1 2 ) 


O 


242 


4-CyPr 


H 


Bond 


4-CNPh 








EtO Ac/ Hex) 


N 


243 


4-Et 


Me 


Bond 


4-BrPh 








EtO Ac/ Hex) 


N 


244 


4-Me 


H 


carbox- 
amide 


N-piperidin- 
l-yl 








0 17 

V/. 1 / 

(3% MeOH/ 
CH>C1>) 


Q i 


245 


4-Pr 


Me 


Bond 


4-BrPh 








0.77 (100% 
EtOAc> 


O 


246 


4-CyPr 


H ! 


Bond ; 


4-CF 3 Ph 








0.60 (50% 
_EtQAcZ_Hex)_ 


N 


247 


H 


H 


O 


cyclohexyl 








0 50 ("50% 
EtOAc/Hex) 


K 


248 


4-CyPr 


Me 


Bond 


4-C1 Ph 








0 60 C50% 

V/ • \J\J \ *J \J / \J 

EtO Ac/ Hex) 


N 


249 


H 


H 


Bond 


ethyl 3- 
methylbutan 
oate 








0.50 (50% 
EtOAc/Hex) 


G 


250 


4-Me 


H 


Bond 


4-CNPh 


MS 
A 






0.50 (50% 
EtOAc/Hex) 


O/X 


251 


4-Ph 


H 


Bond 


3-CNPh 








0.50 (50% 
EtO Ac/ Hex) 


o 


252 


4-Me 


H 


Bond 


4-CNPh 


HC1 






0.50 (50% 
EtOAc/Hex) 


O/X 


253 


4-Et 


H 


Bond 


3-pyridinyl 








0.50 (50% 
EtOAc/Hex) 


N 
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Ex 
No. 


R 21c 


J 


L 1 


G c 


Salt 


min 


MS a ' b 
(M+H 1 ) 


TLCR/ 
d(SoIvent) 


General 
Method 


254 


4-Pr 


H 


Bond 


3-phenyl 
benzoate 




1.34 


401.3 


0.80 (100% 
EtOAc) 


O 


255 


4-Me 


I 


Bond 


cyclohexyl 








0.50 (50% 
EtOAc/Hex) 


X 


256 


4- 
CyPen 


H 


Bond 


3-ClPh 








0.55 (50% 
EtOAc/ Hex) 


N 




4-Pt 


XI 

XI 


Ri-inrl 
DUllu 


-JJLd.p 11 Liiy i 








0.50 (50% 
EtOAc/ Hex) 




258 


4-t-Bu 


H 


Bond 


A 

(trifluorome 
Liioxy )r n 








0.83 (100% 
EtOAc) 


o 


259 


H 


H 


O 


CyPen 








0.50 (50% 
xiaxjfsszi xiex ) 


K 


260 


4-CyPr 


H 


Bond 


3,4-diCl Ph 








0.55 (50% 
£!£kj/\c/ riexj 


N 


261 


H 


H 


Bond 


1 -adamantyl 








0.50 (50% 

T24-r\ A/%/ Uav\ 


G 


262 


H 


Me 


Bond 


Ph 








0.44 (25% 
JbtDAC/ rlexj 


O 


263 


4-zPr 


H 


Bond 


3-furanyl 


TF 

A 






0.50 (50% 
JdiUAC/ rlexj 


O 


264 


4-Me 


H 


Bond 


4-CNPh 


mal 
eate 






0.50 (50% 
EtOAc/ Hex) 


O/P 


265 


4-Me 


H 


Bond 


3,4-diCl Ph 








0.50 (50% 
EtOAc/ Hex) 


o 


266 


4-CyPr 


H 


Bond 


4-CN Ph 


MS 
A 






0.50 (50% 
EtOAc/ Hex) 


o/x 


267 


H 


H 


OCH : 


Endo/Exo 








0.50 (50% 


K 










— norbomyl — 








HEt0Ac/-Hex}- 




268 


4-CyPr 


H 


Bond 


2-C1 Ph 








0.13(20% 


O 


269 


4-Ph 


H 


Bond 


3-FPh 








0.50 (50% 


O 


270 


H 


Me 


Bond 


4-C1 Ph 








0.34 (25% 
EtOAc/ Hex) 


J 


271 


4-CyPr 


Me 


Bond 


4-MeO Ph 








V.OD \p\J /o 

EtOAc/ Hex) 


N , 


272 


4-t-Bu 


Me 


Bond 


j-v^-i-m—ivxo 

Ph 








EtOAc) 


O 


273 


4-Me 


H 


Carbony 
1 


Endo/exo N- 
norbornyla 
mine 




2.25 


314 


0.25 (3% 
MeOH/ 
CH 2 C1 2 ) 


Q 


274 


4-FPh 


H 


Bond 


4-FPh 








0.66 (50% 
EtOAc/ Hex) 


o 


275 


4-FPh 


H 


Bond 


3,4-diCl Ph 








0.50 (50% 


o 
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Ex. 
No. 


R 2IC 


J 


L 1 


G c 


Salt 

wail 


+ a,b 

nun 


MS a ' b 
(M+H*) 


TLC R f 
d(Solvent) 


General 
Method 


















EtOAc/Hex) 




276 


4- 
CyPen 


H 


Bond 


4-FPh 








0.60 (50% 

JuLvJ/VC/ IxCX ) 


\ N 


111 


4- 
CyPen 


H 


Bond 


3-BrPh 








0.55 (50% 


N 


US 


4- 
thiomo 
rpholin 

Q 


H 


Bond 


4-ClPh 




3.21 


333.3 


0.59 (50% 
EtOAc/Hex) 


L 


279 


H 


H 


CH 2 


3,4-diCl Ph 








0.27 (25% 
EtOAc/Hex) 


M 


280 


4-Me 


H 


Bond 


2-pyridinyl 


TF 

A 

A 


0.94 


254.2 


0.49 (5% 
2MNH 3 in 
MeOH/ 
CH 2 C1 2 ) 


O 


781 


A A/To 


T 
X 


X50D.U 


D,4-air rn 




3.1 


415 


0.54 (50% 
EtO Ac/ Hex) 




282 


4-Me 


H 


NH 


3,5-diCl Ph 




2.9 


336 


U.oi (100% 


H 


283 


4-N- 

rnomli 

olino 




XJV/JULU. 


H—V^l X 11 




Z.U / 




0.36 (50% 
EtOAc/Hex) 


T 

L 


284 


4_ 
CyPen 


H 


Bond 


4-MeOPh 








U.DO (OU/o 

EtO Ac/ Hex) 


N 


285 


4-iPr 


Me 


Bond 


4-BrPh 










N 


286 


4-iPr 


H 


Bond 


2,4-diCl Ph 








U.40 (30% 
EtO Ac/ Hex) 


N 


287 


4-iPr 


H 


Bond 


3-Ph 
benzoate 










N 


288 


4-iPr 


H 


Bond 


5-Me-3-Ph- 
4-isoxazolyl 








0.53 (50% 
EtO Ac/ Hex) 




289 


4-Ph 


H 


Bond 


3-pyridinyl 




1.91 


316.09 


0.22 (50% 
EtOAc/ Hex) 


O 


290 


4-iPr 


Me 


Bond 


4-C1 Ph 








0.60 (50% 
EtOAc/ Hex) 


N 


291 


4-Pr 


Et 


Bond 


4-C1 Ph 






344 




W 


292 


4-(4-F 
Ph) 


H 


Bond 


4-N0 2 Ph 




3.29 


378.2 


0.42 (50% 
EtOAc/ Hex) 


O 


293 


H 


H 


CH 2 


4-FPh 








0.32 (25% 
EtOAc/ Hex) 


M 


294 


4- 
CyPen 


H 


Bond 


4-Me Ph 








0.55 (50% 
EtOAc/Hex) 


N 


295 


4- 

CyPen 


H 


Bond 


4-CF3 Ph 








0.55 (50% 
EtOAc/ Hex) 


N 


296 


H 


H 


Bond 


4-pyridinyl 


2 
TF 






0.45 (3% 
MeOH/ 


O 
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Ex. 
No 


R 21c 


J 


L 1 




Salt 


t R ^ b 
nun 


MS a ' b 

(J-Vl-rll ) 


TLC Ry 
a(JSoIvent) 


General 
Method 












A 






CH 2 C1 2 ) 




297 


4-FPh 


H 


Bond 


4-diFMeO 
Ph 








0.62 (50% 
EtO Ac/ Hex) 


O 


298 


4-CyPr 


H 


Bond 


2-pyridinyl 




1.04 


280.2 


0.31 
(EtOAc) 


O 


299 


4-Pr 


H 


Bond 


4-CF 3 0 Ph 




1.32 


365.3 


0.77 (EtOAc) 


O 


300 


H 


H 


CH 2 


3-N0 2 Ph 








U. 1 6 (25% 
EtOAc/ Hex) 


M 


301 


4-Me 


H 


O 


Et 






221 




I 


302 


4-(4-F 
Ph) 


H 


Bond 


4-ClPh 




3.48 


367.3 


0.69 (50% 
EtOAc/ Hex) 


O 


303 


H 


H 


Bond 


N,N-diEtN 






234 




H 


304 


4-Ph 


H 


Bond 


2-N0 2 Ph 




2.92 


360.08 


0.65 (50% 
EtOAc/ Hex) 


O 


305 


4-iPr 


H 


CH 2 


4-C1 Ph 










N 


306 


H 


H 


Bond 


2H-1.4- 
benzoxazin- 
3(4H)-one 






310 


0.11 (50% 
EtOAc/ Hex) 


M 


307 


H 


H 


Bond 


2-Ph 
benzoate 






359 


0.26 (25% 
EtOAc/ Hex) 


O 


308 


4-CyPr 


H 


Bond 


4-CNPh 


HC1 






0.08 (20% 
EtOAc/ Hex) 


O 


309 


4-CyPr 


Me 


Bond 


4-BrPh 








0.60 (50% 
EtOAc/ Hex) 


N 


310 


4-Ph 


H 


Bond 


4-C1 Ph 










N 


311 


4-Bu 


Pr 


Bond 


4-C1 Ph 










N 






TT 

xi 


jDoncl 


1-adamantyl 








0.55 (50% 
EtOAc/ Hex) 


N 


-31-3— 


H 














0.50 (5% 








— H— 


— Bond — 


— 3=pyiidinyl 








MeOHy 
CH 2 C1 2 ) 


O 




4-(4-F 
Ph) 


IT 
Xi 


dohu 


4-L-r3 ra 








0.69 (50% 
EtOAc/ Hex) 


O 


315 


H 


H 


Bond 


3-pyridinyl 








0.50 (5% 
MeOH/ 
CH 2 C1 2 ) 


O 


316 


4-(4-F 
Ph) 


H 


Bond 


4-CF 3 Ph 








0.69 (50% 
EtOAc/ Hex) 


O 


317 


4-Ph 


H 


Bond 


4-iPr 
pyridin-3-yl 








EtOAc/ Hex) 


O 


318 


3-Me 


H 


Bond 


1-adamantyl 






311 




G 


319 


4-(4-F 
Ph) 


H 


Bond 


4-CNPh 








0.49 (50% 
EtOAc/ Hex) 


O 


320 


4-iPr 


H 


Bond 


1-adamantyl 






339 




G 


321 


H 


H 


Bond 


1-CyPen-l- 










G 



138 



WO 03/027085 



PCTYUS02/30483 



Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


+ a,b 
• 

mm 


MS a,b 
(M+H 4 ) 


TLCR/ 
d(Solvent) 


General 
Method 










yi 












322 


4- 
CyPen 


H 


Bond 


4-BrPh 








0.55 (50% 
EtO Ac/ Hex) 


N 


323 


4- 
CyPen 


H 


Bond 


4-C1 Ph 








0.55 (50% 
EtO Ac/ Hex) 


N 


324 


4-Ph 


H 


Bond 


4-pyridinyl 










O 


325 


pyridin 
ylM- 
piperaz 
inyl 


H 


Bond 


4-CNPh 


4 
TF 

A 






0.53 (10% 
2MNH 3 in 
MeOH/ 
EtOAc) 


s 


326 


4-iPr 


H 


lBond 


2,6-diMeO 

X il 










N 


327 


4-Ph 


H 


Bond 


4-N0 2 Ph 








0.67 (50% 
EtO Ac/ Hex) 


O 


328 


H 


H 


Bond 


CyBu 




2.14 


217 


0.22 (25% 
EtO Ac/ Hex) 


G 


oLy 


4- 
CyPen 


TT 

rl 


r>ona 


±^n 




3.01 


jU/.j 


0.65 (50% 
EtOAc/Hex) 


XT 
IN 


330 


4-Me 


Et 


Bond 


4-C1 Ph 




2.94 


315 


0.65 (50% 
EtOAc/ Hex) 


w 


331 


4-/Pr 


H 


Bond 


4- 

(trifluorome 
thoxy)Ph 






365.7 


0.50 (50% 
EtOAc/ Hex) 


N 


332 


H 


H 


O 


CyBu 




2.17 


233 


0.56 (50% 
EtOAc/ Hex) 


I 


333 


4- 
CyPen 


H 


Bond 


2-C1 Ph 




3.16 


341.3 


0.63 
(50% 
EtOAc/ Hex) 


N 










3H 4H- 












334 


4-iPr 


H 


Bond 


4 dioxepin- 
7-yl 








— 0:55-(50%— 
EtOAc/ Hex) 


N 


335 


4-Ph 


H 


Bond 


3-Br Ph 




3.46 


393 


0.79 
(50% 
EtOAc/ Hex) 


O 


336 


4- 
CyPen 


H 


Bond 


2 4- 
(dimethyl) 
Ph 




3.27 


335.3 


0 55 
(50% 
EtOAc/ Hex) 


N 


337 


4-Ph 


H 


Bond 


4-Me-3- 
pyridyl 




1.81 


330.1 


0.14 
(50% 
EtOAc/ Hex) 


O 
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Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


t R a ' b 
min 


MS a ' b 
(M+H 4 ) 


TLCR/ 
d(Solvent) 


General 
Method 


338 


4-Cy 
Pr 


H 


Bond 


4- 

(trifluorome 
thoxy)Ph 






363.2 


0.60 
(50% 
EtOAc/Hex) 


N 


339 


4- 
CyPen 


H 


Bond 


2,5- 
(dimethoxy) 
Ph 




3.06 


367.3 


0.55 
(50% 
EtOAc/Hex) 


N 


340 


4-/Pr 


II 


\TTT 

NH 


3,5-diCl Jrn 










rt 


341 


4-n-Pr- 
Amino 


H 


Bond 


4-C1 Ph 




2.52 


330.3 


0.57 
(5% MeOH/ 
EtOAc) 


L 


342 


4-n-Pr 


H 


Bond 


4-PhPh 




1.37 


357.3 


0.5 o 
(100% 
EtOAc) 


O 


343 


4-(2- 
Methy) 

Pr 
Amino 


H 


Bond 


4-ClPh 




2.62 


344.2 


0.60 
(5% MeOH/ 
EtOAc) 


L 


344 


4- 
CyPen 


H 


Bond 


2-Methoxy 
Ph 




3.05 


337.3 


0.60 
(50% 
iitUAC/ Jbiex) 


N 


345 


4-Ph 


H 


Bond 


3-ClPh 




3.4 


349 


0.72 
(50% 
EtOAc/Hex) 


O 


346 


4- 
CyPen 


H 


Bond 


2-naphthyl 




3.41 


357.3 


0.50 
(50% 
EtOAc/Hex) 


t 

N 


347 


4-Ph 


H 


Bond 


2-FPh 




3.24 


333.1 


a in 

(50% 
EtOAcAHex) 


O 


348 


4-Me 


H 


Bond 


1,3,4- 
trihydro- 
quinolin-2- 
one-6-yl 








0.14 
(40% 
EtOAc/Hex) 


N 


349 


4-Pn 


TT 


Bond 


Z,4-alUl rll 








0.50 
EtOAc/ Hex) 


IN 


350 


4-j'Pr 


Me 


Bond 


4-Methoxy 
Ph 








0.58 
(50% 
EtOAc/Hex) 


N 
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Ex. 
No. 


1 


J 


L 1 




Salt 


min 


MS 3 -" 
(M+H 4 ) 


TLC R f 
d(Solvent) 


General 
Method 


351 


4-Me 


H 


Carbony 
1 


2-furanyl 
methyl 
amino 








0.25 
(3%MeOH/ 
CH 2 C1 2 ) 


Q 


352 


1 4-(4- 
methyl 
piperaz 
in-lyl 
Me) 


H 


Bond 


4-CNPh 


Jir 
A 






0.45 
(10% 2M 
NH 3 in 
MeOH/ 
CH 2 C1 2 ) 


s 


353 


4- 
CyPen 


H 


Bond 


3-N0 2 -4-Cl 
Ph 




3.30 


386.2 


0.53 
(50% 
EtOAc/ Hex) 


N 


354 


4-*-Bu 


H 


Bond 


j 

pyrrolidinyl 




3.29 


364.3 


0.85 
(100 % 
EtOAc) 


O 


355 


4- 
CyPen 


H 


Bond 


2H, 3H, 4H- 
benzo[b] 1, 
4 dioxepin- 
7-yl 




2.99 


379.3 


0.55 
(50% 
EtOAc/ Hex) 


N 


356 


4-(2- 
Metho 
xyethyl 
amino) 


H 


Bond 


4-CNPh 








0.375 
(10% 2M 
NH 3 in 
MeOH/ 
CH 2 C1 2 ) 


S 


357 


4-Ph 


H 


Bond 


2-Pyridyl 




2.17 


316.1 


0.48 
(50% 
EtOAc/ Hex) 


O 


358 


4-Me 


H 


Carbonyl 


4-F-Ph 








0.29 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 






















359 


4-Ph 


H 


Bond 


4- 

(difluoromet 
hoxy) Ph 




3.24 


381.1 


0.72 
(50% 
EtOAc/ Hex) 


O 


360 


4-Me 


n-Pr 


Bond 


4-C1 Ph 




3.12 


329 


0.25 
(10% EtOAc/ 
CH 2 C1 2 ) 


W 


361 


4-(4-F) 
Ph 


H 


Bond 


2,4-diClPh 




3.73 


401.3 


0.84 
(100% 
EtOAc) 


O 


362 


4- 
CyPen 


H 


Bond 


3,4-diCl Ph 




3.60 


375.2 


0.58 
(50% 
EtOAc/ Hex) 


N 


363 j 


4- 

CyPen 


H 


Bond 


4- 

(difluoromet 
hoxy) Ph 




3.15 


373.3 


0.60 
(50% 
EtOAc/ Hex) 


N 
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Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


min 


MS a ' b 
(M+II 4 ) 


TLCR/ 
d(Solvent) 


General 
Method 


364 


4- 
CyPen 


H 


Bond 


3,5- 
(difluoromet 
hyl) Ph 




3.79 


443.2 


0.55 
(50% 
EtOAc/ Hex) 


N 


365 


4-;Pr 


H 


Bond 


Me Me 

TO 

Me Me 


TF 

A 






0.45 (40%) 
EtOAc/ 
Hex) 


N 


366 


methyl 
amino) 
methyl 


H 


Bond 


4-CNPh 








0.15 
(60 EtOAc/ 
Hex) 


S 


367 


4-iPr 


H 


Bond 


4-(pyrrol 
idine) Ph 






350.7 


0.5 
(50% 
EtOAc/ Hex) 


N 


368 


4- 
CyPen 


Me 


Bond 


4-BrPh 




3.38 


401.2 


0.61 
(50% 
EtOAc/ Hex) 


N 


369 


5-Br 


H 


Bond 


3-Pyridyl 




2.23 


318.2 


0.45 
(100% 
EtOAc) 


O 


370 


5-Br 


H 


Bond 


3-FPh 




3.58 


366.7 


0.92 
(100% 
EtOAc) 


O 


371 


4-(N- 
pyrol 
inome 
thyl) 


H 


Bond 


4-CNPh 








0.72 

( 1 0% 9TVT 
NH 3 in 

EtOAc 


s 


372 


4-Ph 


H 


Bond 


4- 

(trifluorome 
thyl)Ph 




3.51 


383.1 


0 78 
(50% 
EtOAc/ Hex) 


o 


373 


5-Br 


H 


Bond 






4.06 


298.9 


0 92 <ioo% 
EtOAc) 


o 


374 


4-Et 


H 


Bond 


4-phenyl Ph 






343.3 


0.50 (50% 
EtOAc/ Hex^ 


N 


375 


4- 
CyPen 


H 


Bond 


4- 

(trifluorome 
thoxv) Ph 




3.46 


391.3 


0.60 (50% 
EtOAc/ Hex) 


N 


376 


4-Ph 


H 


Bond 


2-C1 Ph 




3.27 


349 


0.69 
(50% 
EtOAc/ Hex) 


O 


377 


4-Ph 


H 


Bond 


4-methoxy 
Ph 








0.50 
(40% 
EtOAc/ Hex) 


O 


378 


5-Br 


H 


Bond 


2,4-diruethyl 




3.77 


345.1 


0.91 (100% 


o 1 



142 



WO 03/027085 



PCT/US02/30483 



Ex. 
No. 



379 



380 



381 



R 



21c 



4-Et 



5-Br 



4-Cy 
Butyl 
amino 



Me 



H 



L 1 



Bond 



Bond 



H 



Bond 



Salt 



a, b 



t R 

min 



Ph 



4-/Bu Ph 



3-ClPh 



3.77 



4-C1 Ph 



2.59 



MS a,b 



TLC Rf 
d(So!vent) 



337.3 



353 



342.2 



EtOAc) 



0.50 
(50% 
EtOAc/Hex) 



0.91 
(100% 
EtOAc) 



0.56 
(5% MeOH/ 
EtOAc) 



General 
Method 



N 



382 



4- 
CyPen 



H 



Bond 



4-Phenyl Ph 



383.4 



0.50 
(50% 
EtOAc/ Hex) 



N 



383 



384 



385 



386 



390 



391 



392 



393 



4-/Pr 



H 



Bond 



3,5- 
(ditrimethyl) 
Ph 



3.61 



417.2 



4- 
CyPen 



Me 



Bond 



4- 
CyPen 



Me 



4-Me 



H 



Bond 



4-methoxy 
Ph 



0.55 
(50% 
EtOAc/ Hex) 



2.98 



351.3 



4-ClPh 



3.34 



355.2 



Carbonyl 



4-Me 



4-zPr 



H 



H 



4-Ph 



4-Ph 



H 



Bond 



4-(4-ClPh) 
Piperazin-I- 

yi 



2.51 



0.58 
(3% MeOH/ 
CH 2 C1 2 ) 




4-phenyl Ph 



Bond 



Bond 



4- 

trifluoromet 
hylPh 



3.24 



H 



Bond 



4-CNPh 



3.03 



4-(N- 
Pyrrolidino 



3.36 



399 



349.2 



340.1 



384.1 



0.58 
(50% 
EtOAc/ Hex) 
0.63 
(50% 
EtOAc/ Hex) 



0.18 
(3% MeOH/ 
CH 2 C1?) 



0.33 
(40% 
EtOAc/ Hex 



0.60 
(50% 
EtOAc/ Hex) 



0.68 
(50% 
EtOAc/ Hex) 



0.43 
(50% 
EtOAc/ Hex) 



N 



N 



N 



N 



N 



O 



O 
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Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


min 


MS 8 -" 
(M+H 4 ) 


TLCR/ 
d(Solvent) 


General 
Method 


394 


4-Me \ 


H 


Carbonyl 


(CyHex) 
amino 




2.15 


302.2 


0.58 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


395 


4-Me 


H 


Carbonyl 


4-amino 
Pyridyl 




0.81 


297.1 


0.17 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


396 


4-Me 


H 


Carbonyl 


Ph amino 




2.13 


296.2 


0.34 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


397 


4-Me 


H 


Carbonyl 


3 -amino 
Pyridyl 








0.17 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


398 


4-CyPr 


H 


Bond 


4-phenyl Ph 






355.2 


0.50 
(50% 
EtOAc/ Hex) 


N 


399 


4-Me 


H 


Carbonyl 


3, 4-di F Ph 
amino 




2.45 


332 


0.32 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


400 


4-Me 


H 


Carbonyl 


1- 

morpholino 




0.83 


290.2 


0.25 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


401 


4-Me 


Me 


Bond 


Me 










G 


402 


4-iPr 


H 


Bond 


4-phenyl Ph 






357.6 


0.55 
(50% 
EtOAc/Hex) 


N 


403 


4- 
(pipera 
zin-1- 

yi) 


H 


Bond 


4-ClPh 




1.11 


357.3 


0 10 

\J. X \J 

(5% 
MeOH/ 
CH 2 C1 2 ) 


L 




4-(4- 
fluorop 






4-Gl-Ph 




-2,63 


382,4 — 


0.49 
(-50% 


I 


— 404— 


henyl 
amino) 


— H— 


— Bond — 










EtOAc/Hex) 




405 


4- 
(phenyl 

anilU-U ) 


H 


Bond 


4-C1 Ph 




2.62 


364.4 


0.55 
(50% 
EtOAc/Hex) 


L 


406 


4-Me 


H 


Carbonyl 


4-(Me Ph 
amino) 




2.37 


310.2 


0.25 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


407 


4-Me 


H 


Carbonyl 


4-(Meo Ph 
amino) 




2.14 


326.2 


0.25 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


408 


4-Me 


H 


Carbonyl 


3-C1-4-F Ph 
amino 


TF 
A 


2.6 


348 


0.29 
(3% MeOH/ 
CH 2 C1 2 ) 


Q 


409 


4-Me 


H 


Carbonyl 


4-(N-(4-CN 
Ph) 




2.19 


390 


0.25 
(3% MeOH/ 


Q 
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Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


tR 3 -" 
min 


MS 8 '" 

>- 

(M+BT) 


TLC R/ 
d(Solvent) 


General 
Method 










piperazin-1- 

yi 








CH 2 C1 2 ) 




410 


4-Me 


H 


Oarhonvl 


4-CI Ph 
amino 




1 52 


330 


0.38 
CH 2 C1 2 ) 




411 


4-(l- 
Imida 
zolyl 

) 


H 


Bond 


4-CNPh 








0.60 
(10% 2M 
NH 3 in 

EtOAc) 


S 


412 


4-Me 


H 


Bond 


4-(amidine) 
' Ph 




1.82 


295 


0.10 
(20% NH 3 in 

EtOH/ 
80% CH 2 C1 2 ) 


o 


413 


4-«Pr 


4- 
Me 
Ph 


Bond 


4-ClPh 




1.45 


405.3 


0.83 
(100% 
EtOAc) 


o 


414 


4-CyPr 


H 


Bond 


3-CNPh 






304.2 


0.55 
(50% 
EtOAc/ Hex) 


N 


415 


4-Me 


H 


Bond 


4-Pyridyl 








0.31 
(3% MeOH/ 
CH 2 C1 2 ) 


o 


416 


4-Me 


H 


Carbonyl 


3-CNPh 
amino 


TF 
A 


2.22 


321 


(3% MeOH/ 
CH 2 C1 2 ) 


Q 


417 


4-CyPr 


H 


Bond 


Ph) 

Isoxazol-5- 

yi 








0.20 
(40% 
EtOAc/ Hex) 


o 


418 


4-f-Bu 


Me 


Bond 


4-i-Bu 




3.69 


365.3 


0.79 
(100% 


o 


419 


4-(4-/ 

Pr 
piperaz 
in-l-yl 
me 
thyl) 


H 


Bond 


4-CNPh 


3TF 
A 






0.32 
(10% 2M | 
NH 3 in 
MeOH/ 
CH 2 C1 2 ) 


s 


420 


4-(di 
Me 
Amino 

Ethyl 
Amino 


H 


Bond 


4-CNPh 








0.13 
(10% 2M 
NH 3 in 
MeOH/ 
CH 2 C1 2 ) 


s 
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Ex. 
No. 


R 21c 


J 


L 1 


G c 


Salt 


t R a>b 
min 


MS 3 -" 
(M+H 4 ) 


TLCR, 
d(Solvent) 


General 
Method 




me 
thyl) 


















421 


4-(Me 
amino 
me 
thyl) 


H 


Bond 


4-CNPh 








0.25 
(10% 2M 
NH 3 in 

CH 2 C1 2 ) 


S 


422 


4-(Et 
amino 
me 
thyl) 


H 


Bond 


4-CNPh 








0.30 
(10% 2M 
NH 3 in 
MeOH/ 
CH 2 C1 2 ) 


s 


423 


4-(/Pr 
amino) 
Me 


H 


Bond 


4-CNPh 








0.35 
(10% 2M 
NH 3 in 
MeOH/ 
CH 2 C1 2 ) 


s 



Note a - HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a Hewlett-Packard 
1 100 HPLC equipped with a quaternary pump, a variable wavelength detector set at 254 nm, a YMC 
pro C-18 column (2 x 23 mm, 120 A), and a Finnigan LCQ ion trap mass spectrometer with 
electrospray ionization. Spectra were scanned from 120-1200 amu using a variable ion time 
5 according to the number of ions in the source. The eluents were A: 2% acetonitrile in water with 

0.02% TFA and B: 2% water in acetonitrile with 0.018% TFA. Gradient elution from 10% B to 95% 
over 3.5 minutes at a flowrate of 1 .0 ml /min was used with an initial hold of 0.5 minutes and a final 
hold at 95% B of 0.5 minutes. Total run time was 6.5 minutes. 
Note b - Molecular ion data obtained via electrospray ionization. 
10 Note c -The following abbreviations were used; Ac-acetyl, Cl-chloro, CF 3 -trifluoromethyl, CN-cyano, 

COOH-carboxylic acid, COOEt-ethyl ester, CyPen-cyclopentyl, CyPr-cyclopropyl, diCl-dichloro, 

diCF 3 -ditrifluoromethyl, diF-difluoro, Et-ethyl, F-fluoro, /Bu- isobutyl, /Pr- isopropyl, Me-methyl, 
MeO-methoxy, n-Bu-n-butyl NMe 2 -dimethylamme, N0 2 -nitro, Ph-phenyl s Pr-propyl, t-Bu-t-butyl 
Note d - The following abbreviation was used: Hex - hexanes 
15 Note e - NMR spectra data was in agreement with the assigned structure 



20 



General Method T: Synthesis of 4-(3-Pyridyl)-Thiazoles by Parallel Methods 



>21 



o 



6^ 

N 



CI 



3 23 



S 

A 



NH, 




EtOH, 80 °C - N - 

In a 7 mL brown vial were placed the chloroketone (1 .0 mmol) and the thioamide (1 eq, 1 
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mmoi) in 3 mL of absolute EtOH. The vial was capped under Ar and shaken at 80 °C 
overnight. Upon cooling, in several examples the desired product crystallized out of solution 
and was simply removed by filtration. In other cases, where no crystalization occurred, or 
where impurities remained, the EtOH was removed and the desired solid heated in a minimal 
amount of CH 3 CN and filtered to yield the pure product. Yields for this reaction were 
typically 60-90% of the HC1 salt. Several examples were then suspended in saturated 
NaHC0 3 and extracted with CH2CI2 to provide the free base. 

General Method U: Synthesis of 4-(3-Pyridyl)-2-aminothiazoles by Parallel Methods 

S 



In a 7 mL brown vial were placed the chloroketone (1 .0 mmol) and the thiourea (1 equiv., 1 
mmol) in 3 mL of absolute EtOH. The vial was capped under Ar and shaken at 80 °C 
overnight. Upon cooling, in several examples the desired product crystallized out of solution 
and was simply removed by filtration. In other cases, where no crystalization occurred, or 
where impurities remained, the EtOH was removed and the desired solid heated in a minimal 
amount of CH3CN and filtered to yield the pure product. Yields for this reaction were 
typically 60-90% of the HC1 salt. Several examples were then suspended in saturated 
NaHC0 3 and extracted with CH2CI2 to provide the free base. 

GeneraF!^ 



An EPA vial was charged the thioamide (1 1.2 mmol) and the a-halo ketone (13.5 mmol, 
1.20 eq.). To this was added 15 mL of anhydrous ethanol. In the event that the a-halo 
ketone was a salt, then pyridine (1 .2 eq.) was also added to the vial. The vial was capped 
tightly and shaken in a heating block overnight at 82 °C. The reaction mixture was 
concentrated down and taken up in 2 mL of dichloromethane and 2 mL of water. It was 
basified with triethylamine (-10 drops) and extracted twice with dichloromethane. The 





x = Br, CI 
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organic layers were combined and concentrated to dryness, and the crude residue was 
dissolved in hot DMSO. The compound was purified by Gilson HPLC to yield the desired 
thiazole derivative. 

Example 424 

General M ethod W: Alkvlation of 4-Methvl Pyridine Containing Thiazoles. as 
Exemplified by the Preparation of 4-(4-(2-methvl-l-propvn-3-pvridvn-2-r4- 
chloroph envl) thiazole and 4-( r 4>methvl-3-pyridvlV5-(2-methvM>propvn-2-(4- 
chlorophenyl) thiazole 



10 



15 




/-Prl, LDA 




and 




To a solution of LDA 1 .05 mmol) in THF, at -78°C, was added the 4-methyl 
pyridine-containing thiazole (0.70 mrnol) followed by the isopropyl iodide. The mixture 
stirred at -78 °C for 1 h, at 0 °C for 1 h, then at rt for 2 h. MeOH was then added to the 
reaction and the mixture was evaporated to dryness. The residue was purified by silica gel 
chromatography to afford the alkylated pyridine-containing thiazoles (0.062 mmol). NMR 
and MS are consistant with the assigned structures. 



Table in. 4-(3-Pyrid> I)thiazoIes 



20 



21 N=< 




Ex. 
No. 


R 21c 


J 


L 2 


G c 


Salt 


t R a ' b 
min 


MS** 
(M+H 4 ) 


TLCR, 
(Solvent)* 1 


General 
Method' 


587 


4-Me 


H 


NH 


2-Me-5-F 
Ph 


HC1 


2.08 


300.3 




U 


587 


4-Me 


H 


NH 


Ph 




1.86 


268.2 




u 


587 


4-Me 


H 


Bond 


2-FPh 




1.91 


271.2 




T 
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Ex, 
No* 


R 21c 


J 


L 2 


G c 


Salt 


t R a ' b 
mill 


Mg a,b 

(M+H 4 ) 


TLCR/ 
(Solvent)* 


General 
Method* 


587 


4-Me 


H 


NH 


2-CF 3 Ph 


HC1 


2.06 


336.2 




u 


587 


4-Me 


H 


NH 


4-FPh 


HC1 


1.91 


286.3 
rM+2f 




U 


587 


4-Me 


H 


Bond 


4-Me Ph 


HC1 


2.16 


267.3 




T 


587 


4-Me 


H 


Bond 


2-MeO Ph 


HC1 


2.01 


282.9 




T 


587 


4-Me 


H 


NH 


3-FPh 


HC1 


1.96 


286.2 




U 


587 


4-Me 


H 


Bond 


3-FPh 


HC1 


2.00 


271.3 




T 


587 


4-Me 


H 


NH 

X^IXX 


X. J. X XI 




i on 






TT 
U 


587 


4-Me 


w 

XX 


PntiH 






? on 


9Q£ 9 




T 
1 


587 


4-Me 


H 


RnnH 

JJUUU 


^-PFo Ph 


T-TP1 




' ^91 9 




T 
I 


587 


4-Me 

« XVXV/ 


H 

XX 


XJlsXXU- 


5-N0 2 
thien-2-yl 






^94 9 


0.70 (4% 
2MNH 3 - 
MeOH/ 

CH2CL2) 


V 


587 


4-Me 


H 


NH 


4-Me Ph 


HC1 


2.70 


282.3 




u 


587 


4-Me 


H 


NH 


2,4-diF Ph 


HC1 


1.96 


304.3 




u 


587 


4-Me 


H 


NH 


4-FPh 




1.94 


286.2 




u 






T_r 
n 


X3UIAU- 


j-ivievj rii 


urn 


9 fin 
z.uu 


9Q1 ^ 




T 


587 


4-Me 


H 


Bond 


4-[(4,5- 

HiPl 1 T-T 

imidazol-1- 
y 1 ^ivxcjx 11 


HC1 


2.18 


r 




T 






tr 

XX 




jL-\^L X JUL 


xlv^l 


9 fi9 

z.uz 


^09 9 




TT 
U 


587 


4-Me 


H 


NH 


Ph 


HC1 


2.38 


2683 




u 


587 


4-Me 


H 


NH 


2-MeO-4- 
CI Ph 


HC1 


2.14 


332.2 




u 


587 


4-Me 


H 


NHCH 2 C 
H 2 


Ph 




1.99 


296.3 




TT 


587 


4-Me 


H 


NH 


N-n-Bu 


TFA 


1.54 


248.2 




U 


















0.40 (4% 




587 


4-Me 


H 


Bond 


4-Me 

Pyrid-3-yl 


2HC1 


0.77 


268.2 


-2M-NH3— 
MeOH/ 
CH 2 CL 2 ) 


V 


587 


4-Me 


H 


NH 

X^XX 


Q.MpO Ph 

J"1V1CV/ XXL 


XXV_yJL 


1 Qfi 
x *y\j 


90S 9 




TT 

u 


587 


4-Me 


H 


NH 


2-F Ph 

x# X X XI 


XXV^X 




9R6 9 




TT 


587 


4-Me 


H 


Bond 


dihvHro-1 - 

VLXIX V VXL vy X 

benzo fura.11 
-5-yl 


HC1 


2.01 


295.3 




T 


587 


4-Me 


H 


Bond 


2-C1 Ph 


HC1 


2.15 


287.1 




T 


587 


4-Me 


H 


Bond 


2-MeO Ph 




2.06. 


283.2 




T 


587 


4-Me 


H 


Bond 


4-MeO Ph 


HC1 


1.92 


283.3 




T 


587 


4-Me 


H 


NH 


3-C1 Ph 


HC1 


2.16 


302.2 




U 


587 


4-Me 


H 


Bond 


3-C1 Ph 


HC1 


2.22 


287.1 




T 


587 


4-Me 


H 


Bond 


2-NO2 Ph 


HC1 


1.80 


298.2 




T 


587 


4-Me 


H 


NH 


2-MeO Ph 


HC1 


1.96 


286.2 




U 


587 


4-Me 


H 


NH 


4-C1 Ph 


HC1 


2.14 


302.2 




U 
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Ex. 
No. 


R 21c 


J 


L 2 


G c 


Salt 


t R fl ' b 
min 


MS a,b 
(M+BT) 


TLCR, 
(Solvent)* 


General 
Method 6 
















[M+2] + 






587 


4-Me 


H 


NH 


pyridin-3- 

yi 


HC1 


0.72 


269.3 




U 


587 


4-Pr 


H 


Bond 


thien-2-yl 




2.2 


287.3 


0.68 
(EtOAc) 


V 


587 


4-Me 


H 


NH 


N-benzyl 




1.85 


282.2 




u 


587 


4-Me 


H 


NH 


3-CN Ph 


HC1 


1.86 


293.3 




1 u 


587 


4-Me 


H 


Bond 


2,3-diCl Ph 


HC1 


2.40 


321.3 




T 


587 


4-Me 


H 


Bond 


naphth-2-yl 


HC1 








T 


587 


4-Pr 


H 


Bond 


5-N0 2 
ttrien-3-vl 




2.31 


332.3 


0.61 


V 


587 


4-Me 


H 


Bond 


3_F-4-Me 
Ph 


HC1 


2.25 


285.3 




T 


587 


4-Me 


H 


Bond 


4-C1 Ph 


HC1 


2.22 


287.2 


0.50 (4% 

^XVX 1 > x X3 

MeOH/ 

CH<>Cl<>) 


V 


587 


4-Me 


H 


Bond 


4-N0 2 


HC1 


2.04 


298.2 




T 


587 


4-Pr 


H 


Bond 


6-CF3 
pyridin-3- 

yi 




1.75 


283.3 


0.22 
(EtOAc) 


V 


587 


4-Me 


H 


Bond 


nanlith-2-vl 




2.34 


303.2 




T 


587 


4-Me 


H 


NH 


cyclohexyl 




1.86 


274.2 




U 


587 


4-Me 


H 


NHCH-, 




TFA 


\J.\J\J 






TT 


587 


4-Me 


H 


Bond 


3-CN Ph 


TFA 






0.34 

\y V /0 

EtOAc/H 
ex 1 


v 


587 


4-Pr 


H 


Bond 


3-N0 2 Ph 




2.35 


326.3 


0.6 
(EtOAc) 


V 


587 


4-Me 


H 


NH 


2,4-diCl Ph 


HC1 


2.30 


336.2[M 

r 




u 










— 3-C1-4-F — 












587 


4-Me 


H 


Bond 


Ph 


HC1 


2.30 


305.3 




T 


587 


4-Me 


H 


Nme 


Ph 


HC1 


1.99 


282.3 




u 


587 


4-Me 


H 


Bond 


6-Me 
pyridin-3- 

yi 


2HC1 






0 50 (4% 

2MNH3- 

MeoH/ 
CH2CI2) 


V 


587 


4-Me 


H 


NH 


2,5-diMeO 
Ph 


HC1 


1.97 


328.2 




u 1 


587 


4-Me 


H 


Bond 


2-FPh 


HC1 


2.00 


271.3 




T 


587 


4-Me 


H 


Nme 


Ph 




2.02 


282.2 




u 


587 


4-Pr 


H 


Bond 


Ph 




2.28 


281.3 


0.68 
(EtOAc) 


V 


587 


4-Pr 


H 


Bond 


pyrid-3-yl 








0.45 
(EtOAc) 


V 


587 


4-Pr 


H 


Bond 


thien-3-yl 




2.16 


287.3 


0.66 
(EtOAc) 


V 
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Ex. 
No. 

587 



587 
587 



587 



587 



587 
587 



587 



587 



587 



587 

587 
587 



587 

587 
587 
587 



587 
587 



21c 



587 
587 
587 



587 
587 



587 



587 



R 



4-Me 



H 



587 



NH 



4-Me 
4-Me 



H 



Bond 



H 



Bond 



4-Me 



H 



Bond 



4-Me 



H 



NH 



4-Pr 



H 



Bond 



4-Me 



H 



NH 



N-[3-(Me 
sulfanyl)Ph 
1 



4-CF 3 Ph 



2,4-diCl Ph 



thien-2-yl 



N-4-Me 
benzyl 



Salt 



HC1 



HC1 



+ a,b 

min 



2.16 



MS a,b 
(M+BT) 



314.2 



2.40 



HC1 



Pyrid-4-yl 



4-Pr 



H 



Bond 



4-Pr 



H 



Bond 



4-Pr 



4-Me 



H 



H 



Bond 



Bond 



3,5-diCl Ph 



4-CNPh 



2.40 



2.06 



HC1 



4-N0 2 Ph 



4-C1 Ph 



NH 



4-Me 



H 



NH 



4-Me 

4-Me 
4-Me 



H 



Bond 



4-CF3 Ph 



0.91 



321.7 



321.7 



296.2 



3.06 



2.23 



282.3 



336.3 



306.4 



2.36 



2.55 



3-CF3 Ph 



pyrid-3-yl 



H 
H 



NH 



Bond 



4-Me 
4-Me 

4-Me 



4-Me 



H 
H 



NH 



CH,0 



H 



NH 



H 



Bond 



4-Me 
4-Me 



H 
H 



Bond 



3-N02-4- 
MeOPh 



4-CF, Ph 



4-CNPh 



4-C1 Ph 



2-C1 Ph 



N- 

benzhvdrvl 



3,5-diCF 3 
Ph 



4-CNPh 



HC1 



HC1 



HC1 



HC1 



2.33 



326.3 



315.5 



2.26 



0.68 



2.06 



2.28 



1.85 



TFA 



HC1 



NH 



4-Me 
4-Pr 



4-Me 



4-Me 



H 
H 



Bond 
Bond 



4-MeO Ph 



4-CN Ph 



2-pyrazine 



HC1 



MSA 



H 



CI 



NH 



Bond 



4-Me 



H NHCH 2 



N-4-C1 
benzyl_ 

4-ClPh 



tetrahydrof 
uranyl 



1.91 



2.19 



2.36 



2.65 



321.2 



336.3 



269.2 



328.1 



336.3 



278.2 



302.2 



317.2 



358.2 



389.2 



TLCR, General 
(Solvent)* 1 Method 6 



0.49 
(5% 
MeOH/ 
CH 2 C1 2 ) 



0.21 
(EtOAc) 



0.64 
(EtOAc) 



0.62 
(EtOAc) 



0.65 
(EtOAc) 



1.85 



1.83 



1.75 



278.2 



298.2 
[M+2f 



283.3 



TFA 



2.12 



0.64 



316.2 

1 + 



276.2 



0.55 
(EtOAc) 



0.20 
(33% 
EtOAc/H 
ex) 



U 



U 



V 



u 



V 



u 
u 



u 



u 

T 



U 



U 



u 



u 
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KjX. 

No. 


R 21c 


J 


L 2 




Salt 


tR 8 -" 
min 


MS a ' b 
(M+H 4 ) 


TLCR/ 
(Solvent)" 


General 
Method 6 


587 


A 

*t— 

TqaRii 
loUDU 


H 


Bond 


4-ClPh 








0.21 
(33% 
EtOAc/H 
ex) 


W 


587 


4-Me 


H 


NH 


2,4-diMeO 
Ph 


HC1 


1.95 


328.2 




U 


587 


4-Me 


H 


NH 


Ph 

xlx 


HC1 


0.18 


311.3 




u 


587 


4-Me 


H 


NH 


4-CNPh 


HC1 


2.35 


293.3 




u 


587 


4-Me 


H 


Bond 


2-Pyrazine 








0.38 (5% 

MeOH/C 
HiCM 

j. A2 v - / - l 2/ 


V 


587 


4-Me 


H 


NH 


4-MeO Ph 




1.85 


298.2 




u 


5o / 




n 


OOD.CX 


Llild.U.lclZ,Ul 

4-yl)Ph 


I 1 v.. I 




337 1 




T 


587 


4-Me 


H 


Bond 


isoxazoio 

y 1 


HC1 


0.96 


244.1 




T 


587 


4-Me 


H 


IN O.V^rl2v^ 

H 2 


piperdinyl 




0.64 


303.2 




u 


COT 




IT 
11 




a r*i Ph 






317 1 




T 


587 


4-Me 


H 


o 

m 


VT- 

TYl OTTlhol 1HA 
iXLv/1 jJllUiii-lw 


2TFA 


0.65 


305.1 




U 


5o / 


-ivi c 


n 


in n.\^r±2 


4-MpO Ph 




1.92 


312.2 




u 


587 


4-Me 


H 


Bond 


4-t-Bu Ph 




2.59 


309.4 




T 


587 


4-Me 


H 


NHCH 2 C 


NMe 2 


2TFA 


0.65 


277.2 




U 


587 


4-Me 


H 


NH 


4- Ac Ph 


HCl 


1.79 


310.3 




U 


JO / 




n 


\ru 
in n. 






2.15 


340.2 




u 


587 


4-Me 


H 


NH 


4-NO z Ph 


HCl 


1.96 


313.2 




u 


587 


4-Me 


H 


NH 


4-C0 2 Et Ph 


HCl 


2.14 


340.2 




u 


587 


4-Me 


H 


-NHCHaC- 


N- 

m rvfrt ri /~\ 1 itip 
piHJlillC 




0.66 


319.2 




u 


587 


4-Me 


H 


Bond 


2,6-diCl-4- 

CV-y Ph 


HCl 


2.52 


389.2 




T 


587 


4-Me 


H 


Bond 


Benzene-4- 
carboximid 
amide 




0.85 


295 


0.01 
(15% 2M 

NH 3 / 
EtOAc') 


V 


587 


4-Me 


H 


Bond 


biphenyl 


HCl 


2.54 


329.3 




T 


587 


4-Pr 


Et 


Bond 


4-C1 Ph 








0.36 
(20% 
EtOAc/ 
Hex) 


w 


587 


4-Me 


H 


NH 


4- 

(Benzyloxy 
)Ph 


HCl 


2.43 


374.2 




u 


587 


4-Me 


H 


NH 


4-COOH 


TFA 


1.51 


312.3 




u 
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Ex. 
No. 


R 21c 


J 


L 2 


G c 


Salt 


min 


MS M> 
(M+H 4 ) 


TLCRy 
(Solvent) d 


General 
Method 6 










Ph 












587 


4-Me 


H 


Bond 


4-(5-CF 3 - 

2-pyridi 
nyl-2-oxy) 
Ph 


2 TFA 


2.53 


414.3 




T 


587 


4-Me 


H 


NH 2 




HC1 








U 


587 


4-Me 


H 


Bond 


2,4-diCl Ph 




2.41 


321.2[M 

r 




T 


587 


4-Me 


H 


Bond 


4-COOH 
Ph 


HC1 


2.59 






V 


587 


4-CF 3 


H 


Bond 


4-CNPh 




3.08 






V 


587 


4-/Pr 


H 


Bond 


1- 

isoquinolin 
e 


TFA 






0.1571 
(ZU/o 

EtOAc/ 
Hex) 


V 


587 


4-iPr 


H 


Bond 


9 & <\\o\ A 
^* , o-aiv^i -*+- 

pyridine 


TFA 






0.1440 

[ZVVo 

EtOAc/ 
Hex) 


V 


587 


4-Et 


H 


Bond 


3-C1 Ph 


TFA 






0.18 

EtOAc/ 
Hex) 


V 


587 


— r 

CyPr 


H 


Bond 


3-C1 Ph 


TFA 






0.17 
(zv/o 
EtOAc/ 
Hex) 


V 


587 


4-/Pr 


H 


Bond 


3-Cl-Ph 


TFA 






0.17 
[ZUVo 
EtOAc/ 
Hex) 


V 




A 














0.16 




587 


CyPr 


H 


Bond 


Ph 

• 


TFA 






^ZU/o 

EtOAc/ 
Hex) 


R 


587 


4-/Pr 


H 


Bond 


Ph 


TFA 






0.20 

JZVJ /o 

EtOAc/ 
Hex) 


R 


587 


4-Et 


TT 

H 


Bond 


4-C1 Ph 


TFA 






0.16 
(20% 
EtOAc/ 
Hex) 


R 


587 


4-iPr 


H 


Bond 


4-C1 Ph 


TFA 






0.16 
(20% 
EtOAc/ 
Hex) 


V 


587 


4-Et 


H 


Bond 


3-N0 2 Ph 


TFA 






0.10 
(20% 
EtOAc/ 


V 
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Ex. 


r2 1c 


J 


L 2 


G c 


Salt 


tR a,b 

min 


MS"* 
(M+BT*) 


TLCR/ 
(Solvent)* 1 


General 
Method 6 


















Hex) 




587 


4- 
CyPr 


H 


Bond 


4-C1 Ph 


TFA 






0.14 
(20% 
EtOAc/ 
Hex) 


V 


587 


A 

4-- 

CyPr 


H 


Bond 


3-N0 2 Ph 


TFA 






0.08 
(00% 
EtOAc/ 
Hex) 


V 


587 


4-/Pr 


H 


Bond 


3-N0 2 Ph 


TFA 






0.10 

(00% 

EtOAc/ 
Hex) 


V 


587 


4-Et 


H 


Bond 


3-CNPh 


TFA 






0.07 

(00% 
EtOAc/ 
Hex) 


V 


587 


4-iPr 


H 


Bond 


3-CNPh 


TFA 






0.03 

(00% 

EtOAc/ 
Hex) 


V 


587 


4- 
CyPr 


H 


Bond 


3-CNPh 


TFA 






0.03 
(00% 

EtOAc/ 
Hex) 


V 


587 


4-Et 


H 


Bond 


4-N0 2 Ph 


TFA 






0.05 
(00% 

EtOAc/ 
Hex) 


V 


587 


A 

H- 

CyPr 


H 


Bond 


4-N0 2 Ph 


TFA 






0.04 
(00%* 

EtOAc/ 


V 


















Hex) 




587 


4-iPr 


H 


Bond 


4-NO2 Ph 


TFA 






0.06 
(20% 
EtOAc/ 
Hex) 


V 


587 


4- 
CyPr 


H 


Bond 


3-(6-Me 
pyridin-2- 
ol) 


TFA 






0.0 (20% 
EtOAc/ 
Hex) 


V 


587 


4-zPr 


H 


Bond 


pyridin-2- 
ol) 


TFA 






0 0 (20% 
EtOAc/ 
Hex) 


V 


587 


4-Et 


H 


Bond 


2-Me 
pyridin-5- 
\ " yl 


TFA 






0.05 
(20% 
EtOAc/ 
Hex) 


V 


587 


4- 
CyPr 


H 


Bond 


1 2-Me 
pyridin-5- 


TFA 






0.038 
(20% 


V 
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Ex. 
No. 


R 2!c 


J 


L 2 


G c 


Salt 


min 


MS 3 -" 
(M+H 4 ) 


TLCR/ 
(Solvent) d 


General 
Method 6 










yi 








EtOAc/ 
Hex) 




587 


4-/Pr 


H 


Bond 


2-Me 

yi 


TFA 






0.04 
(20% 
EtOAc/ 
Hex) 


V 


587 


4- 
CyPr 


H 


Bond 


4-MePh 


TFA 






0.09 

sr\ f\(\ / 

(20% 
EtOAc/ 
Hex) 


V 


587 


4-/Pr 


H 


Bond 


4-MePh 


TFA 






0.11 
(20% 
EtOAc/ 
Hex) 


V 


587 


4_ 
CyPr 


H 


Bond 


4-MeO Ph 


TFA 






0.06 
(20% 
EtOAc/ 
Hex) 


V 


587 


4-/Pr 


H 


Bond 


4-MeO Ph 


TFA 






0.08 
(20% 
EtOAc/ 
Hex) 


V 


587 


4-Et 


H 


Bond 


4-CF 3 Ph 


TFA 






0.09 
(20% 
EtOAc/ 
Hex) 


V 


587 


4- 
CyPr 


H 


Bond 


4-CF 3 Ph 


TFA 






0.08 
(20% 
EtOAc/ 
Hex) 


V 


587 


4-/Pr 


H 


Bond 


4-CFjPh 


TFA 






0.09 
(20% 
_EtOAc/ 


V 


















Hex) 




587 


4- 

CyPr 


H 


Bond 


2-MeO 
pyncnno- 

yi . 


TFA 






0.07 
(20% 
EtOAc/ 
Hex) 


V 


587 


4-/Pr 


H 


Bond 


2-MeO 

yi 


TFA 






0.09 
(20% 
EtOAc/ 
Hex) 


V 


/ 


A "Pt 


IT 


.bona 


3,4-diCl Ph 


TFA 






0.09 
(20% 
EtOAc/ 
Hex) 


V 


587 


4- 
CyPr 


H 


Bond 


3,4-diClPh 


TFA 






0.07(20% 
EtOAc/ 
Hex) 


V 


587 


4-zPr 


H 


Bond 


3,4-diClPh 


TFA 






0.07 


V 
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Ex. 
No. 


R nc 


J 


L 2 


G c 


Salt 


t R a,b 
min 


MS 8 * 
(M+H 4 ) 


TLCR/ 
(Solvent)* 1 


General 
Method* 


















(20% 
EtOAc/ 
Hex) 




587 


4-Et 


H 


Bond 


4-CNPh 


TFA 






0.04 
f20% 
EtOAc/ 
Hex) 


V 


587 


4- 
CyPr 


H 


Bond 


4-CNPh 


TFA 






0.034 

\^>\J /o 

EtOAc/ 
Hex) 


V 


587 


4-iPr 


H 


Bond 


4-CNPh 


TFA 






0.05 

/'inn/ 

(20% 
EtOAc/ 
Hex) 


V 


587 


4-Me 


H 


Bond 


5-Br 
pyridin-3- 

yi 








0.31 
(100% 
EtOAc) 


V 


587 


4-Me 


H 


Bond 


4-pyridinyl 








0.35 (5% 
2NNH 3 
MeOH/C 
H 2 C1 2 ) 


V 



Note a HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a Hewlett- 
Packard 1 100 HPLC equipped with a quaternary pump, a variable wavelength detector set at 
254 nm, a YMC pro C-18 column (2 x 23 mm, 120 A), and a Finnigan LCQ ion trap mass 
spectrometer with electrospray ionization. Spectra were scanned from 120-1200 amu using 



5 a variable ion time according to the number of ions in the source. The eluents were A: 2% 
acetonitrile in water with 0.02% TFA and B: 2% water in acetonitrile with 0.018% TFA. 
Gradient elution from 10% B to WW* over 375 minutes at a tlowrate ofT70~mDmin was used' 
with an initial hold of 0.5 minutes and a final hold at 95% B of 0.5 minutes. Total run time 
was 6.5 minutes. 

10 Note b - Molecular ion data obtained via electrospray ionization. 

Note c -The following abbreviations were used; Ac-acetyl, Cl-chloro, CF 3 -trifluoromethyl, 
CN-cyano, COOH-carboxylic acid, COOEt-ethyl ester, CyPr-cyclopropyl, DiCl-dichloro, 
diCF 3 -ditrifluoromethyl, diF-difluoro, Et-ethyl, F-fluoro, ffr- isopropyl, Me-methyl, MeO- 
methoxy, n-Bu-n-butyl NMe 2 -dimethylamine, N0 2 -nitro, Ph-phenyl, Pr-propyl, t-Bu-t- 

15 butyl 

Note d -The following abbreviation was used: Hex - hexanes 

Note 6 -NMR spectra data was in agreement with the assigned structure 
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Example 584 

General Method X. as Exemplified by the Preparation of 3-f4-cvclohexvl-5-iodo-1 .3 
thiazol-2-vft-4-methvlpyridine 



5 




To a solution of LDA (0.581 mmol) in dry THF (5 mL) at -78 °C was added 3-(4- 
cyclohexyl-l,3-thiazol-2-yl)-4-methylpyridine (100 mg, 0.387 mmol) as a solution in dry 
THF (2 mL) over 10 min. The red solution was stirred at -78 °C for 30 min. Excess CF 3 I 

10 gas was condensed in the reaction with a fritted bubbler slowly until the reaction turns clear. 
The reaction was stirred at -78 °C for 5 min, then warmed up to -25 °C and stirred for 25 
min. The reaction was then allowed to warm to rt over 1 h with the ice bath removed. The 
reaction mixture was concentrated in vacuo and the crude orange oil purified directly by 
silica gel chromatography (EtOAc/hexanes). The product was isolated as a yellow solid in 

15 68% yield (86 mg, 0.263 mmol): TLC R f 0.54 (50% EtOAc/hexanes); LCMS (M+H) + 385 t R 
= 3.26 min. J H NMR (DMSO-d*) 8.81 (s, 1H), 8.48 (d, 1H, J= 5 Hz), 7.39 (d, 1H, J= 5 
Hz), 2.80 (m, 1H), 2.52 (s, 3H), 1.74 (m, 5H), 1.58 (m, 2 H), 1.2-1.42 (m, 3H). 



Example 585 

Preparation of 3-f4-f4- Chlorophenvl)-5-iodo-1. 3-thiazol-2-vll-4-methvlpyridine 




3-[4-(4-cMorophenyl)-5-iodo-l,3-thiazol-2-yl]-4-memylpyridine was prepared from 3-[4-(4- 
chlorophenyl)-l,3-tluazol-2-yl]-4-memylpyridine according to General Method X: TLC R f 
0.50 (50% EtOAc/hexanes); LCMS (M+H) + = 413, tR = 3.23 min. 
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Example 586 

Preparation of 344-Q. 4-Pifliiorophenvl-5-iodo-:U 3"thiazol-2-vl)-4-methvlpvridine 




3-[4-(3 ? 4_difl UO rophen^ (BAY 65-6863) was 

prepared from 3-[4-(3,4-difluorophenyl)-l^^ according to 

General Method X: TLC R f 0.54 (50% EtOAc/hexanes); LCMS 415 (M+H*), t R = 3.10 min. 



10 Table IV-Other Thiazoles 



Ex. 
No. 


Structure* 1 


Salt 


t R *> b 
min 


MS a ' b 
(M+ET*) 


TLCR, 
(Solvent) 0 


General 
Method 


587 








DD<\.L 


0!55 (50% 
EtOAc/hex) 


"NT 


588 


k N J N0 2 






368.2 


0.50 (50% 
EtO Ac/hex) 


N 


589 








367.3 


0.55 (50% 
EtO Ac/hex) 


N 


590 


N ° 2N 






334.2 


0.50 (50% 
EtOAc/hex) 


N 


591 








357.3 


0.55 (50% 
EtOAc/hex) 


N 


592 


IL J F 

N 






307.3 


0.60 (50% 
EtOAc/hex) 


N 



158 



WO 03/027085 PCT/US02/30483 



Ex. 
No. 


Structure" 


Salt 


tn a ' b 

min 


MS a,b 
(M+H 4 ) 


TLCRy 
(Solvent) 0 


vjrciici til 

♦Method 


593 


N 






367.2 


0.55 (50% 
JitUAc/nex) 


N 


594 








289.3 


0.55 (50% 
EtOAc/hex) 


N 


595 








337.3 


0.50 (50% 
EtOAc/hex) 


N 


596 


N 






323.3 


0.55 (50% 
EtOAc/hex) 


N 


597 


N 






323.3 


0.60 (40% 
EtOAc/hex) 


N 


598 








307.3 


0.60 (50% 
-bttJAc/nex) 


N 


599 








303.3 


0.50 (50% 
EtOAc/hex) 


N 


600 


N 










O 


601 


N 










O 


602 


N 






295 


0.27 (25% 
EtOAc/hex) 


M 
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Ex. 
No. 


Structure* 1 


Salt 


t R a ' b 
m in 


MS"* 
(M+H*) 


TLC R f 
(Solvent) 0 


General 
Method 


603 






3.68 


347' 


0.63 (50% 
EtOAc/hex) 


G 


604 






2.49 


279.2 


0.32 (40% 
EtOAc/hex) 


O 


605 






2.73 


295 


0.37 (25% 
EtOAc/hex) 


N 


606 


N 




1.91 


257 


0.38 (100% 
EtOAc) 


G 


607 


N 




1.65 


271 


0.42 (100% 
EtOAc) 


G 


608 


V 




3.38 


313 


0.48 (50% 
EtOAc/hex) 


G 
















609 






2.29 


263 


0.50 50% 
EtOAc/hex) 


G 


610 


N 




2.81 


265 


0.45 (25% 
EtOAc/hex) 


M 


611 






2.31 


243 


0.38 (50% 
EtOAc/hex) 


G 
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Ex. 
No. 


Structure* 1 


Salt 


min 


MS 3 -" 
(M+H 4 ) 


TLCR/ 
(Solvent) 6 


General 
Method 


620 


xxP 

if" 

N 




217 


245 


0.29 (50% 
EtOAc/hex) 


G 


621 






2.36 


231 


0.47 (50% 
EtOAc/hex) 


G 


622 






2.93 


307 


0.60(50% ! 
EtOAc/hex) 


G 


623 






2.64 


321 


0.63 (50% 
EtOAc/hex) 


G 


624 






2.98 


349 


0.53 (50% 
FtOAr/hexl 


G 


625 


N^k^N^Q 








0.08 (50% 
EtOAc/hex.) 


O 
















626 


„ F 








0.10(50% 
EtOAc/hex) 


O 


627 










0.05 (50% 
EtOAc/hex) 


O 


628 










0 09 C50% 
EtOAc/hex) 


O 


629 










0.09 (50% 
EtOAc/hex) 


O 
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No. 


-| ■ 

Structure" 


Salt 


* a* 
••R 

min 


(M+H 4 ) 


TPT T% 

(Solvent) 0 


General 
Method 




630 


o 

N 




TFA 






0.27 (3% 
MeOH/CH 2 
Ch) 

^ L 2J 


O 




631 


(+. 

N 

i - 
O 






/~CI 








0.43 (6% 
MeOH/CH 2 
Cl 2 ) 


R 




632 




i — 

o 






2.89 


294.33 


0.1.1 (10% 
MeOH/EtO 
Ac) 


R 




633 




1- 
6 


s 






3.18 


294.33 


0.13 (10% 
MeOH/EtO 
Ac) 


R 


634 




i — 
O 








2.54 


289.2 


0.43 (6% 
MeOH/CH 2 
Cl 2 ) 


R 


635 


N 


o 

\ 






313 




N 




636 


T 

N 




Sri 











0.60 (50% 
EtOAc/ 
hex) 


N 






637 


C 








1.76 


203 


0.67 
(EtOAc) 


G | 




638 












1.51 


217 


0.56 
(EtOAc) 


G 
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Ex. 
No. 



Structure* 1 



Salt 



tR^ 

min 



MS a,b 
(M+H 4 ) 



TLCR/ 
(Solvent) 0 



General 
Method 



639 





0.91 
(EtOAc) 



0.91 
(EtOAc) 



0.91 
(EtOAc) 



O 



O 



O 



642 




0.86 
(EtOAc) 



O 



643 




0.92 
(EtOAc) 



O 



644 




NO, 



0.87 
(EtOAc) 



645 




0.92 
(EtOAc) 



-646- 




0.93 
lETOAcT 



647 



648 



Br 




N 





0.88 
(EtOAc) 



0.91 
(EtOAc) 



649 




0.90 
(EtOAc) 
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Ex 
No. 


Structure d 


Salt 


. a,b 

min 


MS 2,5 
(M+H*) 


TLCR/ 
(Solvent) 0 


General 
Method 


660 


XT 

N 


o ^ 








0.88 
(EtOAc) 


o 


661 




D 

N 




TFA 






0.14(20% 
EtOAc/hex) 


o 


662 




D 

N 




TFA 






0.15 (20% 
EtOAc/hex) 


O 


663 




o 


o 


TFA 






0.25 (20% 
EtOAc/hex) 


O 



Note 3 - HPLC - electrospray mass spectra (BDPLC ES-MS) were obtained using a Hewlett- 
Packard 1 100 HPLC equipped with a quaternary pump, a variable wavelength detector set at 
254 nm, a YMC pro C-18 column (2 x 23 mm, 120A), and a Finnigan LCQ ion trap mass 
spectrometer with electrospray ionization. Spectra were scanned from 120-1200 amu using 



5 a variable ion time according to the number of ions in the source. The eluents were A: 2% 
acetonitrile in water with 0.02% TFA and B: 2% water in acetonitrile with 0.01 8% TFA. 
Gradient elution from 10% B to 95% over 3.5 minutes at a flowrate of 1.0 mL/min was used 
with an initial hold of 0.5 minutes and a final hold at 95% B of 0.5 minutes. Total run time 
was 6.5 minutes. 

10 Note b - Molecular ion data obtained via electrospray ionization. 
Note c - The following abbreviation was used: Hex — hexanes 
Note d - NMR spectra data was in agreement with the assigned structure 
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General Method Y, as Exemplified by the Preparation of 2-(4-MethyI-3-pyridyI)»4-(3- 
(diethylamino)phenyl)thiazoIe 



To a solution of 2-(4-methyl-3-pyridyl)-4-(3-bromophenyl)thiazole (0.06 mmol) in toluene 
(5 mL) was added diethyl amine (0.25 mmol), NaOtBu (0.09 mmol), BINAP (2,2 
bis(diphenylphosphino)-l,l '-binapthyl) (0.0054 mmol), Pd 2 (dba) 3 (0.0018 mmol) under 
argon. The mixture was heated to reflux for 24 h. EtOAc and H 2 0 were added and the 
organic and aqueous phase was separated. The organic phase was dried over MgS0 4 , 
filtered and evaporated to dryness. The mixture was purified by Gilson HPLC to afford 4 
mg (25%) of the title compound: TLC R f 0.65 (100% EtOAc). The X K NMR and MS were 
consistent with the assigned structure 

Determination of the activity of the compounds of the invention 

CI 7,20 Lyase inhibitory activity of compounds can be determined using, e.g., die 
biochemical or the cellular assays set forth in the Examples. A person of skill in the art will 
recognize that variants of these assays can also be used. 

The-compounds-of the^invention-can-also-be-tested^n-animal-modelsrergTr animal 

models of prostate or breast cancer. 

Each of the compounds of the invention was subjected to a biochemical assay and a 
cellular assay for determining its CI 7,20 lyase inhibitory activity. 



Human and murine 07,20 lyase biochemical assays: 

Recombinant human CI 7,20 lyase (hLyase) was expressed in (Sf9) cells, and hLyase 
enriched microsomes were prepared from cultures as described in the following reference: 
Baculovirus Expression of Bovine P450 in Sf9 Cells and Comparison with Expression in 
Yeast, Mammalian Cells, and E. Coli. Barnes H. J.; Jenkins, C. M.; Waterman, M. R., 
Archives of Biochemistiy and Biophysics (1994) 3 15(2) 489-494. Recombinant murine 
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CI 7,20 lyase (mLyase) was prepared in a similar manner. hLyase and mLyase preparations 
were titrated using assay conditions to determine protein concentrations to be used for 
assays. Both mLyase and hLyase assays were run in an identical manner except that 
cytochrome b5 was omitted in the murine assays. 

5 Test compounds were diluted 1 :4, serially in six steps, with 100% DMSO starting 

from 800 |iM going to 5 1.2 nM reserving the first 2 columns for the generation of a standard 
curve. Each of these compound solutions in 100% DMSO was further diluted twenty fold in 
H 2 0 to obtain compound concentrations ranging from 40 |oM to 2.56 nM in 5% DMSO. 
Dehydroepiandrosterone (DHEA) standards were serially diluted in 100% DMSO from 400 
10 \iM down to 120 nM in half-log dilutions. Each dilution was further diluted twenty fold in 
H 2 0 to obtain 20 ^M to 6 nM solutions in 5% DMSO using the first 2 columns. Five \il of 
these 5% DMSO dilutions were used in the assay. 

Clear-bottomed opaque 96 well assay plates were loaded with 50 \xL of assay buffer 
(50 mM Na 3 P0 4 , pH 7.5) and 5 {iL of the diluted compounds were added to the wells. 
15 Thirty |aL of substrate solution (7 mM NADPH (Sigma N1630) 5 3.35 jiM 17-OH- 

pregnenolone (Steraloids Q4710), 3.35 |xg/mL human cytochrome b 5 (Panvera P2252) in 50 
mM sodium phosphate pH 7.5 buffer) was added to all wells. Reactions were initiated with 
the addition of 10 jliL hLyase or mLyase in assay buffer. 

Enzymatic reactions were allowed to run for 2 h at rt with gentle agitation. Reactions 
20 were terminated with the addition of 50 jiM (final concentration) YM1 16, a potent CI 7,20 

lyase inhibitor. The concentration of DHEA generated by hLyase was determined by 
radiuimmunra 

0.08 \xCi 3 H-DHEA (1.6 n.Ci/mL) (NEN (NET814)) in scintillation proximity assay 
(SPA) buffer (100 mM Tris-HCl, pH 7.5, 50 mM NaCl, 0.5% BSA (Sigma A9647), 0.2% 

25 Tween 20) was added to each well. Fifty jjL DHEA rabbit antiserum with anti-rabbit SPA 
beads in SPA buffer was added to all wells. Anti DHEA rabbit antiserum was obtained from 
Endocrine Sciences (D7-421) (1 mL H 2 0 to the vial) and anti-Rabbit SPA Beads were 
obtained from Amersham (RPNQ 0016) (6mL SPA buffer to the bottle). Mixtures were 
allowed to equilibrate with gentle agitation for 1 h followed by an overnight equilibration 

30 with no agitation. 3 H-DHEA bound to the SPA beads was determined by scintillation 
counting. 
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The concentration of DHEA generated in each reaction was calculated from raw data 
(CPM) and the standard curve. The lyase inhibitory activity of each compound was 
determined as the concentration of DHEA generated in the presence of test compounds, 
expressed as a percent inhibition compared to the DHEA concentration generated in the 
absence of test compounds (l-(nM DHEA formed in the presence of test compound/nM 
DHEA formed in the absence of test compounds) x 100). 



Human C17,20 cellular assay: 

Human 293 lyase cells were prepared as described above for the Sf9 cells 
[Baculovirus Expression of Bovine Cytochrome P 450 in Sf9 Cells and Comparison with 
Expression in Yeast, Mammalian Cells, and E.Coli. Barnes, H. J.; Jenkins, C. M.; 
Waterman, M. R. Archives of Biochemistiy and Biophysics (1994) 315 (2) 489-494]. The 
cells were cultured in Dulbecco's Modified Eagle's Medium (DMEM) /10% FBS/ 
1%S/P/1 %L-Glu/0.8mg/mLG41 8/HEPES. 

On day one, human 293 lyase cells were plated at 10,000 cells/well/100pL in 
columns 2-12 of a 96-well tissue culture plate (Falcon 3075), and allowed to attach overnight 
(each mother plate needs two cell plates). 

On day two, 100 uL H 2 0 was added to all the wells of a daughter plate (one mother 
plate one daughter plate Costar 3365). DHEA standard was diluted with RPMI (4.5 uL of 
500 uM into 3 mL RPMI, then 1:3 serial dilutions). The media from columns 2-12 of the 
cell plate was removed and replaced with 100 uL RPMI without phenol red. Diluted DHEA 
_standards_(Ji)_0_uL)_^^ 



added to column 1 of the cell plate. 50 uL of 100% DMSO was added to columns 1 and 2 of 
the mother plate. 5 uL of compound was transferred from mother plate to daughter plate, 
then from the daughter plate to a cell plate using a robot. The cell plate was incubated for 10 
min at rt. 15 uL of 10 mM 1 7-OH-pregnenolone (Steraloids (Q4710) (10 mM stock in 100% 
DMSO)) was diluted in 30 mL RPMI to obtain a solution of 5 uM 1 7-OH-pregnenolone. 10 
pX of this solution was added to all the wells of the cell plate, except that column received 
only DMSO. The plate was then incubated for one h at 37°C. 

The amount of DHEA produced was determined as follows. 90 uL media was 
removed from each well of the cell plate and placed into an SPA assay plate (Wallac Isoplate 
#1450). 50 uL of 3 H-DHEA (1.6 uCi/mL, New England Nuclear (Catalog # NET814)) was 
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added to each well of the SPA assay plate. 50 pL of anti-DHEA/anti-rabbit SPA beads (20 
IxL/mL AB with 10 mg/mL SPA beads) were then added to each well of the plate. The plate 
was incubated overnight, and the radioactivity counted as described above. The first two 
columns of the plate were reserved for a standard curve of DHEA and the no compound 
controls. 

The raw data (CPM) was converted to a concentration of DHEA formed (nM) by use 
of the standard curve. The lyase inhibitory activity of the compounds was determined as the 
amount of DHEA formed in the presence of compound compared to the amount formed in 
the absence of compound in the form of a percent inhibition (1- (nM DHEA formed with 
compound/nM DHEA formed without compound) x 100). 

A test compound was considered to be active if the IC50 in the human CI 7,20 
biochemical assay or in the human CI 7,20 cellular assay was less than 10 |iM. All the 
compounds tested have IC 50 in the human C17,20 biochemical assay or the human C17,20 
cellular assay of less than 10 jiM. 

Comparative testing 

The inhibitory activity of 2-[4-methyl-3-pyridyl)-4-(2,4-dichlorophenyl)thiazole was 
compared to that of 2-(3-pyridyl)-4-(2,4-dichlorophenyl)thiazole, described in EP 41 1,718. 
Against CI 7,20 human lyase, 4-methyl substituted pyridines have been consistently more 
active than 4-unsubstituted pyridines. In the present case, 2-[4-methyl-3-pyridyl)-4-(2,4- 
dichlorophenyl)thiazole has an inhibitory IC50 of 15 nM, whereas 2-(3-pyridyl)-4-(2,4- 
— dilMOTGph^ 

when both compounds were tested against powdery mildew, a fungal species identified in 
EP 41 1,718, 2-(3-pyridyl)-4-(2,4-dichlorophenyl)thiazole showed 80% inhibition whereas 2- 
[4-methyl-3-pyridyl)-4-(2,4-dichlorophenyl)thiazole was devoid of activity. 
* Statistically insignificant 
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Structure 


Human Lyase 
IC50 


Mouse Lyase 
IC50 


% Inhibition 
against 
Powdery 
Mildew 


N 


1.51E-08 


3.97E-08 


10%* 


N 


4.06E-07 


1.40E-06 


80% 



Equivalents 

Those skilled in the art will recognize, or be able to ascertain using no more than 
routine experimentation, many equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be encompassed by the following claims. 
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CLAIMS: 
We claim 

1 . A compound of the formula (J) 



a chemical bond; 
carbonyl; 
-(CH 2 ) a - wherein 
a is 1, 2, or 3; 
-CH 2 0- ; 
-OCH 2 - ; 
-O-; 

-N(R*)- wherein 

R 1 represents HorCi-4 alkyl; 
-NHC(O)- ; 

/ — \ 9 
-N N-C- 

N — / ;or 
-CH 2 NHC(0)- ; 



A-L 




(I) 



wherein 



L 1 represents 



L 2 represents 



a chemical bond; 
-(CH 2 ) a - ; 
-CH 2 0- ; 
-NCR 1 )- ; or 
-NH(CH 2 ) a - ; 



J represents 
H; 



Ci -4 alkyl; or 
halogen; and 
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1) when L 1 is a chemical bond, A represents 




wherein 



bis 0, l,or2; and 
R is selected from 



Ci- 6 alkyl; 
C1-4 haloalkyl; 
OR 1 ; 

C 3 -6 cycloalkyl; 
halogen; 

phenyl optionally substituted by halogen; 
N0 2 ; 

N — / ; wherein 

X represents CH 2 , O, S, or N(R*); 
-N(R 3 ) 2 ; wherein 

R 3 represents H, Cm alkyl, C 4 -6 cycloalkyl, or phenyl 



-(CH 2 ) a N(R 1 )(R 4 ) wherein 

R 4 represents jC H 2 ) a OR A or -(CH 2 ) a N(R 1 ) 2 ; and 
-(CH 2 ) a R 5 ; wherein 



optionally substituted by halogen; 



R 5 represents 






f-N Y 



; wherein 
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Y represents N(R ) , O, S, or 




d is 0, 1 , or 2 ; 
R 6 is selected from 
Ci^ alkyl ; 
Ci-4 haloalkyl ; 
OR 7 ; wherein 

R 7 represents H, alkyl, haloalkyl, phenyl, 

benzyl, or pyridyl optionally substituted by Q.3 
haloalkyl; 

halogen; 

NO,; 

CN; 

CO2R 1 ; 
_C1-4.ac.yl4_ 
phenyl optionally substituted by halogen ; 
benzyl ; 

N(Ri) 2 ; 




wherein the O atoms are bonded to the phenyl ring 
at adjacent carbons; 




wherein the terminal carbons are bonded to the phenyl 
ring at adjacent carbons; 
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ch 2 h/^I 

^ N optionally substituted by halogen; 

5 

OC(0)C 6 H 5 ; 



NH 

NH — C— NH 2 

NH 

ii 

— C-NH 2 . 



N=N 



; and 



10 



15 



( R \i 



wherein R 8 represents Ci_4 alkyl or phenyl 
optionally substituted by halogen; 




C3-8 cycloalkyl ; 
C5.6 cycloalkenyl ; 
adamantyl ; 
norbornyl; 



S"V>OOM • 






CT N 



♦ NCR 1 );, ; 
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O ; wherein 



eis 0, 1, or 2; 

R 9 represents C1-4 alkyl or phenyl optionally substituted by 
halogen; 



S ; wherein 



gis 0, 1, or 2; and 

R 10 represents CN, N0 2 , or halogen; 



2) when L 2 is a bond, G represents 




O0 

, provided that A is other than a pyridyl or an N-oxide- 
containing group; 
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» provided that A is other than a pyridyl or an N-oxide- 
containing group; 

o 



'e 



5 



03 




a diazole selected from R 1 , V^V V^ N VV NR1 




K , K , and ; or 



• a triazole; 

3) when L 1 is carbonyl, A represents 
N't 



O N| 

N — / ; or 

R 11 N^ \j 

^ — ^ ; wherein 
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R u represents H, C1-4 alkyl, or phenyl optionally substituted by 
halogen; 



4) when L 1 is -(CH 2 ) a - , A represents 



;or 



5) when L is -(CH 2 ) a - , G represents 

. 0< R6 v 



• ^ N ; or 

• a triazole: 



6) when L 1 is -CH 2 0 , -OCH 2 - or O, A represents 



-• — Gp4-alk-ylv~ 

• C 3 -s cycloalkyl; or 

• C6-7 bicycloalkyl; 



7) when L is -CH 2 0 , G represents 
• ; or 



8) when L 1 is -NCR 1 )- , A represents 
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(R b ); 




;or 



• C 5 . 6 cycloalkyl; 

9) when L 2 is -N(R ! )- or -NH(CH 2 ) a - , G represents 

• Q.6 alkyl; 

• C3-6 cycloalkyl; 

• N(R') 2 ; 






f-N O 





;or 





, or -CH 2 NHC(0)- , A represents 



(R fa ), 




(R ), 




179 



WO 03/027085 



PCT/US02/30483 



• C5-6 cycloalkyl; 

• C7-3 bicycloalkyl; 




15 



11) one of A and G is a 3-pyridyl moiety of formula (II) or (IIA), or a 4- 
isoquinolinyl moiety of formula (IIB) or (IIC) 



R 2 ' 



H N H 



R 2 



A^ (R \i (EA) 

10 • ° ® , provided that the other of A and G is other than a 



pyridyl or an N-oxide-containing group; 




(nc) 

°® , provided that the other of A and G is other than a 

pyridyl or an N-oxide-containing group; 

which is joined to the thiazole ring via a chemical hond L 1 or L 2 respectively; and 
the other of A and G is as defined above; and 
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furthermore, when the other of A and G is joined to the thiazole ring via 
linker L 1 or L 2 respectively where L 1 or L 2 is not a chemical bond, then R 2 ' of 
formulae (II) and (HA) is R 2 ; but when each of A and G is joined to the thiazole 
ring via a chemical bond L 1 and L 2 respectively, then R 2 ' of fommlae (II) and 
(IIA) is selected from the group consisting of 

• C 2 - 6 alkyl, provided that when said 3-pyridyl moiety of formula (II) 

constitutes A, then G is other than phenyl substituted with an amide or 
sulfonamide group; and when said 3-pyridyl moiety of formula (II) 
constitutes G 5 then A is other than phenyl substituted with F; 

• C2-4 haloalkyl; 

• C 4 . 6 alkoxy; 

• C 3 . 6 cycloalkyl; 

• phenyl optionally substituted by halogen; 




wherein 



Z represents CH 2 , S, or N(R*) 

• -N(R 3> ) 2 wherein 

R3' represents H, C 3A alkyl, C 4 - 6 cycloalkyl, or phenyl optionally 
substituted with halogen; 

• -(CH 2 ) a N(R I )(R 4 ) ; 

• -(CH 2 ) a R 5 ; 

12) alternatively, A-L 1 and J may be joined and together with the carbon atoms to 
which they are connected form a ring moiety selected from the group consisting of 




h is 0, 1, or 2; and 
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R 12 represents C w alkyl or C1-4 alkoxy; 




wherein 



k is 0 or 1 ; or 




m wherein 



mis 0, 1, or 2; 

R 13 represents Cm alkyl or phenyl; 
said ring moiety being joined to the thiazole at the positions indicated by the 
truncated valences shown in the partial structures above to form a fused ring thiazole; 
and for these fused ring thiazoles, L 2 is a bond and G is a 3-pyridyl moiety of 
formula (III) or (IIIA) 




_whecein^Ilis^^alkyl^ 



or a pharmaceutically acceptable salt thereof 



2. A compound according to claim 1 
wherein 
L 1 represents 

a chemical bond; 

carbonyl; 

-(CH 2 ) a - 

-OCH 2 - ; 
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L represents 

a chemical bond; 
-(CH 2 ) a - ; or 
^(R 1 )-; 

J represents 
H;or 

d_ 4 alkyl; 



1) when L 1 is a chemical bond, A represents 

• N 

wherein 

R 2 is selected from 



Cm alkyl; 
C1-4 haloalkyl; 
C3-6 cycloalkyl; 
halogen; 

phenyl optionally substituted by halogen; and 
-(CH 2 ) a R 5 ; 

°® , provided that G is other than a pyridyl or an N-oxide- 
containing group; 

Oh 

; wherein 
R 6 is selected from 
alkyl ; 
Ci_4 haloalkyl ; 
OR 7 ; wherein 

R 7 represents Cm alkyl or C1-4 haloalkyl; 
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halogen; 
N0 2 ; 
CN; 
CO2R 1 ; 
Ci^t acyl ; 

(\)oor1 i 

optionally substituted by halogen; 

NH 

NH-C-NH 2 ;and 
NH 

— C~NH 2 . 




C3-8 cycloalkyl ; 
C5-6 cycloalkenyl ; 
adamantyl ; 
norbornyl; 



2) when L is a bond, G represents 

. N ; 

wherein 

R 2 is selected from 
Ci-6 alkyl; 
C1-4 haloalkyl; 
C3-6 cycloalkyl; 
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20 



halogen; 

phenyl optionally substituted by halogen; and 
-(CH 2 ) a R 5 ; 

°® , provided that A is other than a pyridyl or an N-oxide- 

5 containing group; 

. 0 <r % h . 

• ; wherein 

R 6 is selected from 
C M alkyl ; 
Ci^j haloalkyl ; 
10 OR 7 ; 

halogen; 
N0 2 ; 
CN; 
CO2R 1 ; 

15 Q-4 acyl ; 



^ optionally substituted by halogen: 
NH 



NH-C-NH 2 . ^ 



NH 

ii 

— CHMH 2 
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and 

when each of A and G is joined to the thiazole ring via a chemical bond L l and L 2 
respectively, then R 2 of formulae (II) and (IIA) is selected from the group 
consisting of 

• C2-6 alkyl, provided that when said 3-pyridyl moiety of formula (II) 

constitutes A, then G is other than phenyl substituted with an 
amide or sulfonamide group; and when said 3-pyridyl moiety of 
formula (II) constitutes G, then A is other than phenyl substituted 
with F; 

• C3-6 cycloalkyl; 

• phenyl optionally substituted by halogen; 

• >s — / ; and 

• -(CH 2 ) a R 5 ; and 
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12) A-L 1 aud J may be joined and together with the carbon atoms to which they 
connected form a ring moiety selected from the group consisting of 




(R 13 )m 



3. A compound according to claim 1 
wherein 
L 1 represents 

a chemical bond; 

-(CH 2 ) a - 

-OCH 2 - ; 

L represents 

a chemical bond; 

-(CH 2 ) a - ; or 

-NfR'V : 
J represents H; 



1) when L 1 is a chemical bond, A represents 

• N or; 

wherein 

R 2 is selected from 
C,. 6 alkyl; 
Cm haloalkyl; 
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C3-6 cycloalkyl; and 

phenyl optionally substituted by halogen; 

• °© , provided that G is other than a pyridyl or an N-oxide- 

containing group; 

■ . 

5 • ; wherein 

R 6 is selected from 
alkyl ; 
C1-4 haloalkyl ; 
OR 7 ; wherein 

10 R 7 represents Cm alkyl or Cm haloalkyl; 

halogen; 
N0 2 ; 
CN; 

C0 2 R l ; and 

( ^ 

15 0 $ ; 




20 



• C3.8 cycloalkyl ; 

• C5-6 cycloalkenyl ; 

• adamantyl ; or 



2) when L 2 is a bond, G represents 

• N or ; 

wherein 
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K~ is selected from 
Ci-6 alkyl; 
C1-4 haloalkyl; 
C 3 -6 cycloalkyl; and 

phenyl optionally substituted by halogen; 

►On 

N© 

Op) 

, provided that A is other than a pyridyl or an N-oxide- 
containing group; 



; wherein 



R is selected from 
C1-6 alkyl ; 
C1-4 haloalkyl ; 
OR 7 ; 
halogen; 
N0 2 ; 
CN; 

CO2R 1 ; and 

VVOorl 1 




provided that A is other than a pyridyl or an N-oxide- 
containing group; or 
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and 

5 when each of A and G is joined to the thiazole ring via a chemical bond L 1 and L 2 

respectively, then R 2 * of formulae (II) and (IIA) is selected from the group 
consisting of 

• C2-6 alkyl, provided that when said 3-pyridyl moiety of formula (II) 

constitutes A, then G is other than phenyl substituted with an 
10 amide or sulfonamide group; and when said 3-pyridyl moiety of 

formula (II) constitutes G, then A is other than phenyl substituted 
with F; 

• C3-6 cycloalkyl; and 

• phenyl optionally substituted by halogen. 

15 

4. A compound according to claim 1 
wherein 
L 1 represents 
20 a chemical bond; 

L 2 represents 

a chemical bond; 

25 J represents H; 



1) A represents 

• N or; 

wherein 

30 R 2 is selected from 
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Q.6 alkyl; 

C3-6 cycloatkyl; and 

phenyl optionally substituted by halogen; 



°0 , provided that G is other than a pyridyl or an N-oxide- 
containing group; 

d ; wherein 

R 6 is selected from 
d_6 alkyl ; 
C1-4 haloalkyl ; 
OR 7 ; wherein 

R 7 represents Ci_4 alkyl or C1-4 haloalkyl; 
halogen; 
N0 2 ; and 
CN; 



or 



-2)-G-represents_ 



N or 



wherein 

R 2 is selected from 
Ci. 6 alkyl; 
C 3 ^ cycloalkyl; and 

phenyl optionally substituted by halogen; 
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N© 

°© ? provided that A is other than pyridyl or an N-oxide- 

containing group; 

d ; wherein 
R 6 is selected from 
Ci^ alkyl ; 
C M haloalkyl ; 
OR 7 ; wherein 

R 7 represents C1-4 alkyl or C1-4 haloalkyl; 
halogen; 
N0 2 ; 
CN; 

or 



and 

when each of A and G is joined to the thiazole ring via a chemical bond L and L 
respectively, then R 2 ' of formulae (II) and (IIA) is selected from the group 
consisting of 

• C2-6 alkyl, provided that when said 3 -pyridyl moiety of formula (II) 

constitutes A, then G is other than phenyl substituted with an 
amide or sulfonamide group; and when said 3-pyridyl moiety of 
formula (II) constitutes G, then A is other than phenyl substituted 
withF; 

and 

• C3.6 cycloalkyl. 



5. A pharmaceutical composition comprising a compound of claim 1 and a 
pharmaceutically acceptable carrier. 
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6. A method of inhibiting a lyase enzyme, comprising contacting said lyase enzyme 
with a compound of claim 1 . 



5 7. 



10 



15 



A method of inhibiting a 17a-hydroxylase-C 17,20 lyase, comprising contacting a 
17a-hydroxylase-C17,20 lyase with a compound of claim 1. 



8. A method for treating a subject having a cancer associated with a 1 7a-hydroxylase- 
C 17,20 lyase, comprising administering to the subject a therapeutically effective 
amount of a compound of claim 1 . 

9. A method for treating prostate cancer in a subject, comprising administering to said 
subject a therapeutically effective amount of a compound of claim 1, such that the 
prostate cancer in the subject is treated. 

1 0. A method for treating breast cancer in a subject, comprising administering to said 
subject a therapeutically effective amount of a compound of claim 1, such that the 
breast cancer in the subject is treated. 



20 11. The method of any one of claims 8- 1 0, wherein said subject is a primate, equine, 
canine or feline. 



12. The method of any one of claims 8-10, wherein said subject is a human. 
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